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01 SOLID FUELS 


Sources, winning, properties 


13/01305 Coal and char properties in high temperature 
entrained flow gasification 

Tremel, A. et al. Energy, 2012, 45, (1), 176-182. 

With the objective to measure coal conversion at realistic operation 

(PiTER) is developed. The pyrolysis of Rhenish lignite is studied at 
temperatures up to 1600 °C and pressures up to 2.5 MPa. At longer 
residence time (above 1.5 s) volatile yield is 68wt% and independent of 
temperature and pressure. Char samples are extracted from the hot 
reaction zone and their reactivity is analysed by weight loss in 
thermogravimetric analysis experiments at defined conditions. Fur¬ 


ther] 


specif 


t 1200°C 


ic reactivity of char decreases by a factor of almost 7 from 0.5 s to 
2 s residence time, but surface area (approximately 500 m 2 /g) is hardly 
affected. At 1400 °C and 1600 °C, the intrinsic reactivity also decreases, 
but simultaneously the surface area is reduced to below 300 m 2 /g. The 

mechanisms: (i) experiments at 1200 "C are below the ash fusion 
temperature and graphitization at the char surface may lead to a 
reorganization of carbon atoms; (ii) above the ash fusion temperature, 

structure and results in a loss of specific surface area. 


13/01306 Effect of the anthracite ratio of blended coals on 
the combustion and NO, emission characteristics of a 
retrofitted down-fired 660-MW e utility boiler 

Liu, G. et al. Applied Energy, 2012, 95, 196-201. 

Industrial experiments were performed for a retrofitted 660-MW e full- 
scale arch-fired boiler. The ignition position of the primary air/fuel 

heater were measured with different anthracite ratios at loads of 660- 
and 380-MW c . As the ratio of anthracite increased, the gas 

burners, indicating a farther ignition position of the primary fuel/air 
flow under the arches, the gas temperature of the lower furnace 
decreased while that of the upper furnace increased, NO, emissions 

in fly ash increased, and the boiler efficiency decreased. At the rated 


aad, an anthracite ratio of 35% was optimal for economic efficiency, 
tt low load, the negative gas pressure fluctuated remarkably, which led 
o unstable combustion in the furnace. To ensure safe and stable 
iperation of the boiler, a mass ratio of anthracite of 25% is advisable. 


Preparation 


13/01307 Analysis of the use of waste heat obtained from 
coal-fired units in organic Rankine cycles and for brown coal 
drying 

Lukowicz, H. and Kochaniewicz, A. Energy, 2012, 45, (1), 203-212. 
The ever-increasing restrictions on greenhouse gas emissions have 

new requirements is to optimize the efficiency of power units. This 

efficiency of electricity generation. One of the most effective ways to 
improve the efficiency of brown coal-fired units is by drying the coal 
that is fed into the boiler. Here, the authors describe a technology that 
uses the waste heat obtained from exhaust gases. This paper also 

heat obtained from exhaust gases to feed organic Rankine cycles 
(ORCs). Several low-temperature working fluids were considered, 
which were selected based on properties that were best suited for these 
types of cycles. The impact of these working fluids on the efficiency and 

with waste heat obtained from exhaust gases from hard coal and brown 

13/01308 Deep-staged, oxygen enriched combustion of 
coal 

Daood, S. S. et al. Fuel, 2012, 101, 187-196. 

Oxygen enriched combustion of coal under different oxidant concen- 
pilot scale combustion test facility. The introduction of oxygen resulted 


staged configuration. In comparison to air staged combustion, oxygen 
approximately 7%, 20% and 35% NO reduction for 28%, 30% and 35% 
also indicated that oxygen enrichment does appear to reduce NO levels 

has also resulted in operation of the test facility under lowered 
stoichiometric ratios. The advantages attributable to oxygen enriched 

gas to reduce the cost of C0 2 scrubbing and capture. The present work 
which can be considered a compromise between conventional air-firing 


13/01309 Generation of ultra-clean fuel from Victorian 
brown coal - synchrotron XANES study on the evolution of 
sulphur in Victorian brown coal upon hydrothermal 
upgrading treatment and thermal pyrolysis 

Wijaya, N. and Zhang, L. Fuel, 2012, 99, 217-225. 

This paper reported the speciation of sulfur in two parent Victorian 

non-destructive synchrotron-based S K-edge XANES. Victorian brown 
coal is the single largest source for power generation in Victoria, 

results here demonstrated the predominance of organosulfur in the 

irrespective of coal mining location and particle size. The sulfidic sulfur 
in the raw coal was readily cleaved and released as gas upon 
hydrothermal leaching in citric acid at the temperatures up to 200 °C. 
The use of concentrated 5 M nitric acid for acid leaching caused the 
oxidation of a portion of sulfide and thiophene into organic sulfate 
which bears an XANES position between inorganic sulfate and sulfone. 

in an overall sulfur content as low as 0.1 wt% for the char produced at 


of ( 


rganic 


commencing at 400 °C. The mobilization rate of thiophene associated 
with aromatic carbon varied greatly with coal type. For the sulfur 
released upon thermal pyrolysis, a portion of it was also captured by 
inherent alkali and alkaline earth metals forming sulfate particularly in 

formation of inorganic sulfate in the resulting char sample. However, 
has a rather stronger resonant scattering, or in a formation of acid- 


13/01310 Hydrogenation process of the tar obtained from 
the pyrolisis [pyrolysis] of brown coal 

Kusy, J. et al. Fuel, 2012, 101, 38-44. 

Coal could be a potential substitute for crude oil as a raw material for 

processes from coal to liquid fuels is the production of diesel and 
petrol. In the European Union there are several activities aimed at the 
liquefaction of coal. The EUROCOAL organization confirmed coal to 
liquid (CTL) associated with carbon dioxide capture and storage (CCS) 

JSC, within the framework of research projects, is also interested in the 
aimed at the possible use of various Czech coals for those purposes. 

basic technological characteristics and pyrolysed under specific 
conditions. The products obtained (solid, liquid and gaseous) were 
analysed. The liquid product, brown coal tar, was consequently 
hydrogenized in the reactor at a temperature of 300 °C under a 

hydrogenation catalyst. Hydrogenation products were analysed by GC- 


13/01311 Investigation of technical and economic aspects 
of pre-dried lignite utilisation in a modern lignite power plant 
towards zero C0 2 emissions 

Agraniotis, M. et al. Energy, 2012, 45, (1), 134-141. 

The pre-drying technology is expected to play an important role in the 
next generation of brown coal power plants. The integration of the 
fluidized bed drying system with internal heat utilization (WTA 
technology) is estimated to bring an efficiency increase of up to six 
percentage points in future brown coal power plants compared to the 

considered as an indispensable part in future oxy-fuel brown coal fired 
drying is evaluated based on a realistic reference case scenario, 
out for a modern Greek power plant, taken as reference case and for 
co-firing share of dry lignite to a thermal share of 25% is regarded. 
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Furthermore, the configuration of a brown coal boiler fired 100% with 
pre-dried lignite is examined. For all cases, the main economic 

city, payback period, return on investment. The effect of the C0 2 
scenarios is also evaluated. 


13/01312 Performance of a hybrid hydrogen-gasoline 
engine under various operating conditions 


Ji, C. et al. Applied Energy, 2012, 97, 584-589. 

(SI) engines. A gasoline engine was converted into a hybrid hydrogen- 
gasoline engine (HHGE) by adding a hydrogen injection system and a 
hybrid electronic control unit. Different from the conventional gasoline 
and hydrogen-enriched gasoline engines, the HHGE is fuelled with the 
pure hydrogen at cold start to produce almost zero emissions, with the 
hydrogen-gasoline blends at idle and part loads to further improve 

ensure the engine power output at high loads. Because the HFIGE is 
are only conducted at clod start, idle and part load conditions. Since 


performance, the HHGE was fuelled with the lean mixtures in all 
tests. The experimental results showed that the hybrid hydrogen- 
gasoline engine was started successfully with the pure hydrogen, which 
produced 94.7% and 99.5% reductions in HC and CO emissions within 

gasoline engine. At an excess air ratio of 1.37 and idle conditions, 
indicated thermal efficiency of the 3% hydrogen-blended gasoline 
engine was 46.3% higher than that of the original engine. Moreover, 


shortened and HC, CO and NO* emissions were effectively reduced 
for the hybrid hydrogen-gasoline engines. 


13/01313 Pyrolysis and combustion characteristics of 
coals in oxyfuel combustion 

Wang, C. et al. Applied Energy, 2012, 97, 264-273. 

Oxyfuel combustion technology is one of the near-zero emission clean 

NO* emission, and easier removing of S0 2 . This paper describes the 

chars in oxyfuel combustion applying the non-isothermal thermogravi- 
metric analysis. Experimental results show that the pyrolysis reactivity 
is highly similar in N 2 and CO ? at low temperature. The mass loss rate 
of experimental coals in C0 2 increases significantly at around 810 °C. 

curves of coal and char combustion in 0 2 /C0 2 tend towards higher 
considerable effects on the heat and mass transport process, which 

prepared in N 2 . The results of kinetics analysis indicate that 
pre-exponential factor in different oxygen concentrations during both 


13/01314 Semi-technical underground coal gasification 
(UCG) using the shaft method in experimental mine ‘Barbara’ 

Wiatowski, M. et al. Fuel, 2012, 99, 170-179. 

The underground coal gasification (UCG) trial was carried out at the 
experimental mine ‘Barbara’ within the RFCS Project HUGE (2007- 
2010). The georeactor was placed in the coal seam 310 at the depth of 
30 m. During the period of 15 days about 22 tons of hard coal was 
gasified with the average consumption rate of 62 kg/h. The total volume 
of 71,764 Nm 3 of dry gas was produced. The gasified media applied 
were oxygen, air and water. The average heating value of product gas 
and thermal power generated in a flare were 3.8MJ/Nm 3 and 211 kW, 
respectively. The average H 2 and CO contents in product gas were 
14.2vol.% and 13.4vol.%, respectively. The calculated gasification 

thin, shallow-buried coal seams can cause some operational problems, 
The gas leakages strongly affect not only the overall process efficiency 
area venting was necessary for the period of 40 days after the 


13/01315 Thermal performance prediction of a solar hybrid 
gas turbine 

Barigozzi, G. et al. Solar Energy, 2012, 86, (7), 2116-2127. 
operation of a solar hybrid gas turbine. The method is applied to a 
36 MW commercial gas turbine. Heat is provided by concentrated solar 


turbine is proposed to predict the performance of commercial gas 

were combined to predict design and off-design performance of the 
whole system: TRNSYS® was used to model the solar field and the 
receiver while the gas turbine simulation was performed by means of 

conventional gas turbine is reported, taking into account gas turbine 
electric power, efficiency and shaft speed. All thermodynamic 

compared. The main advantage of solarization is the fossil fuel saving, 


Transport, storage 


13/01316 Internal, external and location factors influencing 
cofiring of biomass with coal in the U.S. northern region 

Aguilar, F. X. et al. Energy Economics, 2012, 34, (6), 1790-1798. 

The use of biomass as a source of energy has been identified as a viable 

the effect of selected internal (e.g. coal-fire presence), external (e.g. 
availability, infrastructure) variables on the likelihood of using biomass 

first stage controlled for factors driving the spatial location of coal 
power plants and the second stage concentrated on factors influencing 

the USA where the unit of observation was an individual county, 
coal feeding systems that permit the incorporation of biomass, 

in particular in the form of residues from the wood products industry). 
State-level renewable energy portfolio standards showed no statistically 
significant effect on the adoption of cofiring biomass with coal. Further 
developments of biomass cofiring in the US northern region are most 


Economics, business, marketing, policy 


13/01317 Bio-coal, torrefied lignocellulosic resources - 
key properties for its use in co-firing with fossil coal 
- their status 

Agar, D. and Wihersaari, M. Biomass and Bioenergy, 2012, 44, 107-111. 
Bio-coal has received generous amounts of media attention because it 
potentially allows greater biomass co-firing rates and net C0 2 emission 

research has been published on the feasibility of full-scale commercial 
organizations worldwide have been developing patented bio-coal 

based on accepted scientific data? This paper examines strictly peer- 
reviewed scientific publications in order to find an answer. The findings 

reviewed. These properties are: the mass and energy balance of 
content of torrefied biomass. It is these properties that will have a 

reactor technology employed in production. From recent results it can 
be seen that high-energy yields on studied materials are achieved at the 

and equilibrium moisture content. These trade-offs are determined by 
coal production would achieve more commercially advantageous 
realistically model bio-coal production scenarios in terms of economics 


13/01318 DEA environmental assessment of coal fired 
power plants: methodological comparison between radial 
and non-radial models 

Sueyoshi, T. and Goto, M. Energy Economics, 2012, 34, (6), 1854-1863. 
This study discusses how to apply data environment analysis (DEA) for 
environmental assessment. A unique feature of DEA environmental 

undesirable (bad) outputs because many firms often produce not only 


outputs 


outputs 

A methodological difficulty of DEA applications is 
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03 Gaseous fuels (sources, properties, recovery, treatment) 


fatty acids. Among major identified compounds in the HBOs, the 


300 “C. 


13/01359 Liquid product from hydrothermal treatment of 
cellulose by direct GC/MS analysis 

Wang, Z. et at. Applied Energy, 2012, 97, 56-60. 

Biomass can be converted to liquid product for fuels and for chemicals 
liquid product much depends on the composition determination, and 

makes the analysis difficult, while much pretreatment will make the 
analysis complicated and bring more error sources. Herein hydrother¬ 
mal treatment of cellulose was carried out, and the liquid product was 
directly analysed by gas chromatography/mass spectrometry (GC/MS). 

some five ring oxygen-containing compounds, and small amounts of 
of levulinic acid in two reaction systems are compared, and the effect of 
the product is specially analysed by MS/MS mode for assurance, and 


13/01360 System aspects of biomass gasification with 
methanol synthesis - process concepts and energy analysis 

Holmgren, K. M. et at. Energy, 2012, 45, (1), 817-828. 

A systematic analysis of interrelations between different process steps 


study analyses the impact on the energy balance of process-integrated 
production due to heat pump integration or district heating (DH) 
of adding a methanol-to-olefins (MTO) process. The biomass drying 

integrated drying is not applied for drying the biomass. There is a 
potential of the system. Heat pumping can increase the electricity 
increase the methanol yield, in the case study by ~35%, but in a Stand- 
Adding an MTO unit to the system has limited impact on the energy 


13/01361 Testing and estimating time-varying elasticities 
of Swiss gasoline demand 

Neto, D. Energy Economics, 2012, 34, (6), 1755-1762. 

gasoline demand in Switzerland. For this purpose, a smooth time- 

describe smooth mutations of the Swiss gasoline demand. The 
methodology, based on Chebyshev polynomials, is rigorously outlined. 

not hold for long-run price and income elasticities. Furthermore they 
sensitivity and non-sensitivity with respect to the price. The empirical 
gasoline tax as an instrument for C0 2 reduction policy. Indeed, such an 


03 GASEOUS FUELS 


Sources, properties, recovery, treatment 


13/01362 Catalytic gasification of tobacco rob in steam- 
nitrogen mixture: kinetic study and fuel gas analysis 

Yang, Y. et at. Energy, 2012, 44, (1), 509-514. 


thermogravimetric analyser and gas chromatographic analyser. Under 
gasification characteristics and kinetics of TR were investigated in 
model was used in modelling pyrolysis of TR and the shrinking model 

experimental results showed that the TR gasification started above 
750 °C without catalysts. Both NiO and dolomite could decrease the 

composition of gasification production was detected by gas chromato¬ 
graph. The H 2 yield (34 mol/kg) of TR gasification with NiO was the 
most. The dolomite had more remarkable effect on improving CO yield 
(23 mol/kg). 

13/01363 Experimental investigation of main controls to 
methane adsorption in clay-rich rocks 

Ji, L. et at. Applied Geochemistry, 2012, 27, (12), 2533-2545. 

In this study a series of CH 4 adsorption experiments on clay-rich rocks 

15 MPa under dry conditions. The clay-dominated rock samples used 
are fresh samples from quarries and mines. Samples are individually 
dominated by montmorillonite, kaolinite, illite, chlorite, and inter- 
stratified illite/smectite. The experimental results show that clay 
mineral type greatly affects CH 4 sorption capacity under the experi¬ 
mental conditions. In terms of relative CH 4 sorption capacity: mont- 

Physisorption is the dominant process for CH 4 absorption on clay 

capacity and BET surface area in these clay-mineral dominated rocks. 
The abundance of micro-mesopores in the size range of a few to a few 

interstratified clay results in large BET surface area values for these 
logarithm of Langmuir constant and the reciprocal of temperature 

quantify the impact of clay mineral type on gas adsorption capacity. 
Thermodynamic parameters, the heat of CH 4 adsorption and the 
standard entropy, are calculated based on this linear correlations. The 
heat of adsorption ( q ) and the standard entropy (As°) range from 9.4 
to 16.6kJ/mol and from -64.8 to -79.5J/mol/K, respectively, values 
considerably smaller than those for CH 4 adsorption on kerogens. Thus, 
it is expected that CH 4 molecules may preferentially occupy surface 
sites on organic matter, in addition, the clay minerals are easily blocked 

CH 4 sorption capacity than clay-dominated rocks lacking organic 


13/01364 Improved lumped-capacitance model for heat and 
mass transfer in adsorbed gas discharge operations 

Sphaier, L. A. and Jurumenha, D. S. Energy, 2012, 44, (1), 978-985. 
An improved lumped-capacitance formulation for heat and mass 
transfer in adsorbed gas discharge operations has been developed. 
The formulation is obtained by employing the coupled integral 
equations approach (CIEA) for reducing one-dimensional transport 

capacitance form. The CIEA is based on the traditional Hermite 
relations between average potentials and values at boundaries. This 
two time-dependent ODEs, as similar to the ones obtained using 

temperature, and modified Biot numbers. Two different approximation 
application range of the classical lumped formulation for Fourier 
seen for this problem. 


13/01365 Investigating the pore-scale mechanisms of 
microbial enhanced oil recovery 

Armstrong, R. T. and Wildenschild, D. Journal of Petroleum Science 
and Engineering, 2012, 94-95, 155-164. 

Microbial enhanced oil recovery (MEOR) is a process where 


rtiary oi 


covery. 


Numt 


isms have been proposed in the literature through which microorgan¬ 
isms facilitate the mobilization of residual oil. This paper focuses on 
the MEOR mechanisms of interfacial tension reduction (via biosurfac¬ 
tant) and bioclogging in water-wet micromodels, using Shewanella 
oneidensis (MR-1) that causes bioclogging and Bacillus mojavensis (JF- 
2) that produces biosurfactant and causes bioclogging. Micromodels 

metabolically active bacteria 
mechanisms of biocloggin 


Lt of fh 


,g from 


ted bacteria to dead 
the proposed MEOR 
and biosurfactant production. Results 
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03 Gaseous fuels (hydrogen generation and storage) 


13/01394 Syngas production by two-stage method of 
biomass catalytic pyrolysis and gasification 

Xie, Q. et al. Bioresource Technology , 2012, 110, 603-609. 

A two-stage technology integrated with biomass catalytic pyrolysis and 

presence of different nickel based catalysts, effects of pyrolysis 

investigated. Experimental results showed that more syngas and char of 
high quality could be obtained at a temperature of 750 °C in the stage 
of pyrolysis, and in the stage of gasification, pyrolysis char (produced at 
750 °C) reacted with steam and the maximum yield of syngas was 

compared with previous studies, up to 3.29Nm 3 /kg biomass. The 

order rate equation. XRD analyses suggested that formation of 
Mg 0 . 4 Ni 0 . 6 O and increase of Ni° crystallite size were two main reasons 
for the deactivation of nickel based catalysts at higher temperature. 

13/01395 Synthetic gas production from dry black liquor 
gasification process using direct causticization with C0 2 
capture 

Naqvi, M. et al. Applied Energy, 2012, 97, 49-55. 

Synthetic natural gas (SNG) production from dry black liquor 
"" lion (DBLG) system is an attractive option to reduce C0 2 
s replacing natural gas. This article evaluates the energy 

circulating fluidized bed (CFB) black liquor gasification process with 
reference pulp mill producing 1000 air-dried tonnes (ADt) of pulp 
l component required in the 




1, the 


iergy 


ratio of black liquor (BL) conversion to SNG, and quantified the 

results indicate a large potential of SNG production (about 162 MW) 
from black liquor but at a cost of additional biomass import (36.7 MW) 
to compensate the total energy deficit. The process shows cold gas 

import as major energy inputs. About 700ktonnes per year of CO 2 
abatement, i.e. both possible CO 2 capture and CO 2 offset from bio-fuel 
use replacing natural gas, is estimated. Moreover, the SNG production 
offers a significant fuel replacement in transport sector especially in 

72% of motor gasoline and 40% of total motor fuel could be replaced. 


LNG 


13/01396 Environmental assessment of two pathways 
towards the use of biofuels in shipping 

Bengtsson, S. et al. Energy Policy, 2012, 44, 451-463. 

The goal of this study is to evaluate the life cycle performance of two 

ite’ and the ‘gas route’. The diesel route comprises of a shift from 




a gradu 


then a gradual shift to liquefied biogas. The two routes are assessed in 
island Gotland. Life cycle assessment is used to evaluate the 
year of ro-pax ferry service, including both passenger and goods 
environmental performance than the diesel route. Furthermore, use of 

warming impact from shipping, but to the expense of greater 
environmental impact for some other impact categories. As an 

se of biofuels in this study, while the eutrophication potential and 


the] 




13/01397 Hydrogen production by steam reforming of 
liquefied natural gas (LNG) over mesoporous nickel-alumina 
xerogel catalysts prepared by a single-step carbon- 
templating sol-gel method 

Bang, Y. et al. International Journal of Hydrogen Energy, 2012, 37, (15), 
11208-11217. 

A series of mesoporous nickel-alumina xerogel catalysts (denoted as 
CNAX) were prepared by a single-step carbon-templating sol-gel 
method using different amount of carbon template (X), and they were 

natural gas (LNG). Textural properties of CNAX catalysts were 


catalysts exhibited diffraction peaks corresponding to nickel aluminate 
phase, while CNA18 and CNA24 catalysts showed additional bulk 
nickel oxide phase. From TPR measurements, it was revealed that the 

became weakened with increasing the amount of carbon template. 
Crystallite size of metallic nickel in the reduced CNAX catalysts 
showed a volcano-shaped trend with respect to the amount of carbon 
template. In the steam reforming of LNG, CNAX (X = 0, 6, 12, and 
18) catalysts exhibited a stable catalytic performance during the 
reaction, while CNA24 catalyst showed a significant catalyst deactiva- 

determining the catalytic performance in the steam reforming of LNG. 

decreasing crystallite size of metallic nickel of the catalysts. Among the 
catalysts tested, CNA12 catalyst with the smallest crystallite size of 


13/01398 Modeling Turkey’s future LNG supply security 
strategy 

Biresselioglu, M. E. et al. Energy Policy, 2012, 46, 144-152. 

Turkey was among those countries which decided to increase its natural 
gas consumption in the 1990s, due to its relative low cost and lack of 

from Algeria, Qatar and Nigeria, respectively, creates a threat to 
Accordingly, the authors follow an analytical approach to identify the 
and security risk. To this end, they formulate and solve a mixed integer 

Turkey’s increasing liquefied natural gas (LNG) demand. This model 
demonstrates a number of alternative policy options for LNG supply. 
Furthermore, the authors consider that increasing the proportion of 
LNG in the overall gas supply will contribute to the aim of improving 


13/01399 Modelling liquefied-natural-gas processes using 
highly accurate property models 

Dauber, F. and Span, R. Applied Energy, 2012, 97, 822-827. 

of a process. Therefore, a precise representation of thermophysical 
2008 by Kunz and Wagner is the new reference equation of state for 
the gas and liquid phase as well as the super-critical region and the 
(LNG) processes with the highest accuracy available, software available 


property package has been developed, which meets the CAPE-OPEN 
most important processes of the LNG value chain is investigated. 


the new property model. 


13/01400 Retrofit design of a boil-off gas handling process 
in liquefied natural gas receiving terminals 

Park, C. et al. Energy, 2012, 44, (1), 69-78. 

Generation of boil-off gas (BOG) in liquefied natural gas (LNG) 
of the facility. For the above reasons, a proper BOG handling process 

study proposes the concept of a retrofit design for a BOG the handling 
process using a fundamental analysis. A base design was determined 

most difficult. In the proposed design, the cryogenic energy of the LNG 
s of the compressors in the BOG 
on-linear programming to maximize profitability. 


Hydrogen generation and storage 


13/01401 An experimental investigation to improve the 
hydrogen production by water photoelectrolysis when 
cyanin-chloride is used as sensibilizer 

Rossi, F. and Nicolini, A. Applied Energy, 2012, 97, 763-770. 
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hydrogen production by water photoelectrolysis. An experimental 
photoelectrolytic cell, the electric power supply system and a 

was chosen as catalyst because of its good photocatalytic efficiency and 
its high stability to pH variations in watery solutions. Cyanin chloride 
was tested as sensibilizer: it is a flavonoid, an organic dye, which gives 
to the watery solution better solar radiation absorption performances. 

A sacrificial reducing agent, ethylenediaminetetraacetic acid, was also 
original conditions. Different radiation power and electrolytic pH 

Results showed a growing in the hydrogen production by the proposed 
photoelectrolytic arrangements with respect to the performance of a 

technology has good possibilities of improvement and interesting 


13/01402 CoO nanocrystals as a highly active catalyst for 
the generation of hydrogen from hydrolysis of sodium 
borohydride 

Lu, A. et at. Journal of Power Sources, 2012, 220, 391-398. 
nanocrystals on the catalytic hydrolysis of alkaline NaBH 4 solutions, 
synthesized using a facile chemical solution method that employed 

oleylamine. The octahedral CoO nanocrystals typically have a size of 
40-50 nm, while the near-spherical nanocrystals have a size varying 

crystalline phase. Catalytic tests show that the as-synthesized CoO 
nanocrystals exhibit very high activities for the H 2 generation from the 
hydrolysis of alkaline NaBH 4 solutions. The maximum hydrogen 

most reported values of transition metal or noble metal contained 

shape on the catalytic behaviours of as-synthesized CoO nanocrystals 
are also compared and analysed. The results presented in this study 

noble metal catalysts in the H 2 generation from the hydrolysis of 
borohydrides. 


13/01403 Dynamic process control and monitoring of novel 
S 3 RS based hydrogen cooling system 

Biswal, G. R. et at. International Journal of Electrical Power & Energy 
Systems, 2012, 43, (1), 162-172. 

remove heat from its active parts. Then it is cooled by gas-to-water heat 
generators in power plant call for hydrogen cooling system (HCS) at 

a highly reliable and efficient process control and monitoring system of 


supervisory control and data acquisiti 

itrnr.tiire.H 


on (SCADA) based process 
generators cooling in typical 


redundant structured (S T RS) HCS ft 

HCS has been developed and simulated on RSViewSE, a real-time 
industrial automation platform by Allen Bradley-Rockwell Auto¬ 
mation. And, the system reliability of proposed S 3 RS process model 
is implemented using MATLAB. This process model satisfies the 
requirement of IEEE Std. C37.1™-2007, the standard for SCADA and 
automation systems. It also follows IEEE Std. 493™-1997, the 
standard for design of reliable industrial and commercial power 
systems, and IEC 60034-3, the standard for rotating electrical 


13/01404 Efficiency comparison of various design schemes 
for copper-chlorine (Cu-CI) hydrogen production processes 
using Aspen Plus software 

Orhan, M. F. et al. Energy Conversion and Management, 2012, 63, 70- 
86. 

In this study, simulation models are developed to analyse, design and 
optimize the Cu-CI cycles using the Aspen Plus™ chemical process 
simulation package. Energy, exergy and yield effectiveness of the 
process, based on three, four and five-step cycles, is examined. The 

as 44%, of the four-step process is 43% and of the three-step process is 
are performed to study the effects of various operating parameters on 
efficiency improvements are discussed. Furthermore, new system 


improvement in this study. Various design schemes, based on three, 
recommendations for implementation of these new design schemes are 


13/01405 Enhanced photo-H 2 production by 
Rhodopseudomonas faecalis RLD-53 immobilization on 
activated carbon fibers 

Xie, G.-J. et al. Biomass and Bioenergy, 2012, 44, 122-129. 

Activated carbon fibres (ACFs) were firstly applied as fluidized solid 
carrier to immobilize photo-fermentative bacteria (PFB) for H 2 

microscopy (SEM) demonstrated ^the close interaction between ACFs 

and amount of ACFs, respectively. Large specific surface area provided 
with proper length avoided intertwining with each other and better 
limited the light conversion efficiency, but also increased biofilm 
H 2 mol _1 acetate) and rate (32.85 ml l -1 h -1 ^ of H 2 production were 

amount (0.8 g 1 _1 ) of ACFs. Compared with the conventional solid 
carriers, ACFs were effective solid carriers to immobilize PFB for 

surface of fluidized ACFs and formed a layer of dense biofilm. 

13/01406 Improved hydrogen production from water 
splitting using Ti0 2 -Zn0 mixed oxides photocatalysts 

Perez-Larios, A. et al. Fuel, 2012, 100, 139-143. 

Ti0 2 -ZnO mixed oxides (1.0, 3.0, 5.0 and 10.0wt% Zn) photoconduc¬ 
tors were prepared by the sol-gel method and used for the H 2 
production from water splitting. The solids were characterized by 
nitrogen physisorption, XRD, RAMAN, EDS, UV-Vis and XPS 
spectroscopy. High specific surface areas (85-159 m 2 /g) were obtained 
in all the mixed oxides compared to the bare Ti0 2 sample (64m 2 /g). 
XRD and Raman spectra show that anatase is the predominant 
crystalline phase on the Ti0 2 -ZnO solids. The band gap energy of the 
solids is in the interval from 3.05 to 3.12 eV which are in the same order 
than Ti0 2 (3.2 eV). These solids were proved in the photocatalytic 
water splitting and resulted six times more active (1300pmol/h) than 
the reference Ti0 2 (190 pmol/h) semiconductor. 

13/01407 Preparation and characterization of hydro¬ 
reactive Mg-AI mechanical alloy materials for hydrogen 
production in seawater 

Zou, M.-S. et al. Journal of Power Sources, 2012, 219, 60-64. 

high-energy milling. Scanning electron microscopy (SEM), thermo- 
gravimetric (TG) and powder X-ray diffraction (XRD) techniques are 
used to characterize the materials. Their hydrolysis properties are 

by calculating the rate of hydrogen evolution. The collected reaction 
products are analysed after hydrolysis. The experimental results show 
that there are the squashed, overlapped and fined steps for metal 

4h, the initial oxidization temperature of Mg-AI mechanical alloy 
materials first increases, and then decreases. An increase in milling 

hydrogen yield during hydrolysis. When the milling time reaches 4 h, 
397mL(ming) _1 of hydrogen within the first second minutes, and the 
theoretical yield. 


13/01408 Production of hydrogen and sulfur from hydrogen 
sulfide assisted by nonthermal plasma 

Reddy, E. L. et al. Applied Energy, 2012, 95, 87-92. 

Hydrogen production by non-thermal plasma (NTP) assisted direct 
decomposition of hydrogen sulfide was studied in a dielectric barrier 

concluded that NTP is effective in direct decomposition of H 2 S into H 2 

copper wire or aluminium foil only increased the energy demand, but 
did not show any significant improvement in conversion. Influence of 
.large gap, r 




time and H 2 S concentration were studied 
observed that H 2 S conversion into H 2 and S may 
conditions, H 2 production may be produced at 160 kj/mol (- 
(354 kj/mol H 2 ^tr 3.7 eY/H^ em3n m S eam me 


hydrogen 
efficient at high 
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06 Electrical power supply and utilization (scientific, technical) 


13/01438 Radioactive material defense construction using 
wind fan system against nuclear fallout in the aspect of 
nano-scopic dispersion 

Woo, T. H. Annals of Nuclear Energy, 2012, 48, 102-107, 

A radioactive fallout defence system (RFDS) is suggested against 
possible nuclear accidents. A procedure consisting of several stages is 
considered. In particular, the dispersion of radioactive material is 

molecules are considered as nanoscopic material. The modelling is 
another country. This study is thus applicable to regions where 
The incoming free wind stream is characterized by random sampling in 

the model. This model is applicable for volcanic ashes, nuclear bomb 
fallout, chemical material dispersion, and any other material combined 


considerations, by a multi-scale technique. 


13/01439 The effect of the Fukushima nuclear accident on 
stock prices of electric power utilities in Japan 

Kawashima, S. and Takeda, F. Energy Economics, 2012, 34, (6), 2029- 
2038. 

The purpose of this study is to investigate the effect of the accident at 
the Fukushima Daiichi nuclear power station, which is owned by Tokyo 
Electric Power Co. (TEPCO), on the stock prices of the other electric 
power utilities in Japan. Because the other utilities were not directly 
damaged by the Fukushima nuclear accident, their stock price 

and return associated with nuclear power generation. The first finding 

declined more sharply after the accident than did the stock prices of 
other electric power utilities. In contrast, investors did not seem to care 

power reactors as those at the Fukushima Daiichi station. An increase 
Fukushima period, indicating that negative market reactions are not 

and regulation that could increase the costs of operating a nuclear 
power plant. 


13/01440 Too hot to touch: the problem of high-level 
nuclear waste 

Alley, W. M and Alley, R. Nuclear Waste, 2013, Cambridge University 
Press, 383pp. 

hook documents the US experience of dealing with radioactive waste 
over the past 60 years. 

13/01441 What will the Fukushima disaster change? 

Thomas, S. Energy Policy, 2012, 45, 12-17. 

Intuitively, the Fukushima disaster should have a major impact on the 
future of the nuclear industry. This paper argues that there are four 

everything because the nuclear industry cannot survive another 
to determine the impact; and the nuclear industry was facing serious 

authors focus on the last answer, arguing that the new designs that 
were expected to be so attractive as to power a ‘nuclear renaissance’ 
were already failing. The promises that they would be safer, but 
simpler, therefore cheaper and more buildable were unachievable and 

to have a future, it might be through a shift in locus from North 

is not clear that these countries can avoid the techno-economic issues 
that have derailed the nuclear industry in the West. The prospect that 

designs is a long way off and still a remote possibility. 

13/01442 Wind power or uranium mine: appraisal of two 
energy-related environmental changes in a local context 

Pedersen, E. and Johansson, M. Energy Policy, 2012, 44, 312-319. 
This study explores factors associated with the individual’s appraisal of 

facilities. The study took place in a Swedish village where exploratory 
drilling, that could eventually lead to a uranium mine, was being 

the survey, which included the total population, were interpreted in the 
light of cognitive stress theory. Most residents thought that the wind 
farm would have a positive impact on the village but that the uranium 

related to attitudes towards wind and nuclear power. Perceiving the 
wind farm as positive was further predicted by young age, high 


uranium drilling was predicted by the individual valuing closeness to 
Psychological factors such as concerns for the environment (manifested 

involvement impinge on the appraisal process and should be 
considered when new developments are presented. 


06 ELECTRICAL POWER 
SUPPLY AND 
UTILIZATION 


Scientific, technical 


13/01443 A comprehensive circuit model for partial 
discharge activities in cable insulation due to electrical 
treeing 

Pour, A. N. and Shahrtash, S. M. International Journal of Electrical 
Power & Energy Systems, 2012, 44, (1), 646-655. 

cable insulation to be used in partial discharge (PD) analyses. Simple 
tree’s constructional parameters (such as length, growth angle and 

insulation thickness), needle dimension, temperature and insulation 
aging are considered in the proposed model. The patterns (pulse 
sequences, tp-q-n and ip-n) extracted from the proposed model are in a 
good agreement with the published experimental patterns under 

the software packages, such as EMTP, that can simulate pulse 


13/01444 A knowledge representation model for the 
optimisation of electricity generation mixes 

Tahir, A. C. and Banares-Alcantara, R. Applied Energy, 2012, 97, 
77-83. 


Energy models such as MARKAL, MESSAGE and DNE-21 are 
strength of these models lie in their solid theoretical foundations built 

(quantitative) data related to economics and the environment. Never¬ 
theless, a complete consideration of energy policy issues also requires 

political and social issues are often associated with non-numerical 

computer model, the authors hypothesize that a different approach to 
energy model optimization design is required. A prototype energy 
model that is based on a semantic representation using ontologies and 

developed. The model provides both quantitative and qualitative 

a set of energy policy goals into a set of logic queries which is then used 
in the formulation of a set of equations which is then solved in order to 

have been developed and tested on the prototype energy model to 
determine its capabilities. Knowledge queries were made on the 
semantic representation to determine an electricity generation mix 
which fulfilled a set of energy policy goals (e.g. C0 2 emissions 

electricity generation mbs, based on the queried results, was then 
module. 


13/01445 A solar-powered traveling-wave thermoacoustic 
electricity generator 

Wu, Z. et al. Solar Energy, 2012, 86, (9), 2376-2382. 

Travelling-wave thermoacoustic electricity generator is a new external- 

into electric power. In this paper, a 1 kW solar-powered travelling-wave 

cated. The system consists of a travelling-wave thermoacoustic 
electricity generator, a solar dish collector and a heat receiver. In the 
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06 Electrical power supply and utilization (scientific, technical) 


energy utilization factor over total and partial electrical load 


the optimum sizing and operation strategy of the pumped storage 


13/01461 Probabilistic modeling of a parabolic trough 
collector power plant - an uncertainty and sensitivity 
analysis 

Zaversky, F. et al. Solar Energy, 2012, 86, (7), 2128-2139. 
performance of a parabolic trough collector plant based on a 

conversion process has been accomplished. Realistic probability 
functions have been assigned to the most relevant solar field 

e equal probable parameter combinations. The 


im.ple r 


dtiple £ 


tricity 


yield simulations in SimulCET, a validated parabolic trough collector 
Energy Centre in Spain. This procedure has led to a representative 
the input data. For this study the parabolic trough power plant model 



influence of the solar irradiation on the power plant performance, only 
data. This has been done in order to emphasize the influence of 
that can he controlled or affected by mankind. In order to assess and 


cients, the Pearson correlation coefficients as well as the coefficient of 
collector mirror reflectance, the collector mirror cleanliness factor, the 
tance, and the collector receiver tube heat loss characteristic. Based on 
and ranges have been chosen for this work and the simulation results 

model output. The cleanliness is followed (in this sequence) by the 
mirror reflectance, the glass tube transmittance, the receiver tube 


13/01462 Steady state electric power generation in up-flow 
microbial fuel cell using the estimated time span method for 
bacteria growth domestic wastewater 

Hashemi, J. and Samimi, A. Biomass and Bioenergy, 2012, 45, 65-76. 

up-flow microbial fuel cell (UMFC) were studied. Single batch of 
domestic wastewater substrate was initially fed to the UMFC to 
determine the time span of maximum anaerobic bacterial activity by 
monitoring their lag, growth and death phases. This was performed 
indirectly by recording the variations in volumetric electric power with 

span showed the maximum activity of bacteria in the basin. At the 
maximum bacterial activity, the UMFC could continuously generate 
constant volumetric power of approximately 5.31 ±0.12 Wm -3 . The 

wastewater on the voltage and volumetric electric current were also 

rate and flow rate at neutral pH enhanced the voltage. A higher power 
could be generated using the UMFC for domestic wastewater 
treatment, as compared to the other works. 


13/01463 Study of pumped storage schemes to support 
high RES penetration in the electric power system of Greece 

Anagnostopoulos, J. S. and Papantonis, D. E. Energy, 2012, 45, (1), 
416-423. 

Energy storage constitutes an effective way to manage excess 
production from renewable energy schemes (RES), and pumped 

The present study aims to investigate the performance of a pumped 
Greece. At first, the plant operation and the electric grid data for a 

water inflow into the dam, and to estimate the RES production 
rejections depending on the installed power. Next, a pumping station 

adjacent downstream reservoir is modelled. Various scenarios con- 
examined. The operation of the combined system is simulated in detail 


esults ai 


analysed. Also, 


carried out based on current financial conditions in Greece. The re 
showed that a considerable amount of excess RES production ca 


13/01464 The frequency-independent control method for 
distributed generation systems 

Naderi, S. et al. Applied Energy, 2012, 96, 272-280. 

In this paper a novel frequency-independent control method suitable 
for distributed generation (DG) is presented. This strategy is derived 
based on the abdaf) transformation and ahc/dq transformation of the 

are controlled in the synchronously rotating orthogonal dq reference 
frame. The transformed variables are used in control of the voltage 
source inverter that connects DG to distribution network. Due to 


strategies is obligatory. The new control method of this paper does 
response in providing active and reactive power to non-linear load, 
strategy in DG application is demonstrated with improved voltage 


13/01465 The study of directional overcurrent relay and 
directional earth-fault protection application for 33 kV 
underground cable system in Malaysia 

Bakar, A. H. A. et al. International Journal of Electrical Power & 
Energy Systems, 2012, 40, (1), 113-119. 

Differential protection scheme is based on comparison of measured 
communication channel. such as pilot wire. This scheme is preferred 

scheme has its own drawbacks especially on the maintenance of the 
jeopardized. One of the options to overcome such maintenance issue is 
investigates a suitable relay connection and the maximum torque angle 
a section of 33 kV underground network in Kuala Lumpur city has been 

the network. The obtained voltage and current were then used to 
determine the operation of directional overcurrent and earth-fault 

maximum torque angle (30°/0°) is the most suitable setting to be 
the best general and most versatile setting, 45790°. 

13/01466 Thermal regenerative design of a fuel cell 
cogeneration system 

Hwang, J.-J. Journal of Power Sources, 2012, 219, 317-324. 

management system (TMS) that commands a proton exchange 
membrane fuel cell (PEMFC) based cogeneration system to generate 
the electricity and hot water efficiently. Parametric studies include the 

stat valve is employed to optimize the stack operation temperature, 

exchanger is used to recover the heat dissipated by the stack. First, the 
dynamics of thermal and electrical characteristics such as voltage, 

flow rate are measured to check the reliability of the TMS. Then, the 
effectiveness of the planar heat exchanger is determined to verify the 
cooling ability of the TRU. Moreover, the transient system efficiencies, 

are determined. Furthermore, the effect of the regenerative temperature 
on the time-averaged system efficiencies is examined under different 

overall efficiency is proposed for helping in design of the PEMFC 
cogeneration system. 

13/01467 Variable-speed technology used in power plants 
for better plant economics and grid stability 

Wang, W. et al. Energy, 2012, 45, (1), 588-594. 

requirements along with rapid and broad load ranges using variable- 
speed pumps (VSPs) in thermal power plants. This paper proposes a 

on the operation optimization of condenser cooling water pump shows 
Vacuum adjustment system is established to improve the capability of 

bring forth a proposal to establish an automatic variable-speed control 
system to ensure safety, economy, and stability of the units and grid 
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06 Electrical power supply and utilization (economics, policy, supplies, 


13/01489 Multi-agent based experimental analysis o 
bidding mechanism in electricity auction markets 

Liu, Z. et at. International Journal of Electrical Power & 
~ ms, 2012, 43, (1), 696-702. 






design of electricity auction markets. Pay-as-bid (PAB) has been 
proposed to replace the market-clearing price (MCP) in deregulated 

prices and reduce price volatility. A multi-agent based ej 
auction mechanisms. Each adaptive agent represents a 

algorithm. In the simulation experiments, the experimental results are 
not as expected. Before the market reaches equilibrium, the market 
price with the PAB mechanism is lower than it is with the MCP 
mechanism. However, the market price in the PAB mechanism is 

equilibrium. With the PAB mechanism, the volatility of volume and 
expected. The experimental results also show that unconscious 
reason for producing generator market power in the two auction 


13/01490 Optimal operation of a 1-kW PEMFC-based CHP 
system for residential applications 

Oh, S.-D. et al. Applied Energy, 2012, 95, 93-101. 

Fuel-cell-based cogeneration systems are very attractive because of 

polymer electrode membrane fuel cell (PEMFC° is especially appro¬ 
priate for distributed power generation applications because it can be 

to the CCL produced during the fuel reforming process. In this study, 
the optimal operating condition were determined for a 1-kW PEMFC- 
based combined heat and power (CHP) system based on the daily 

whose average monthly electricity and heat demands are 472 and 
1312 kWh, respectively. In addition, the unit cost of electricity was 
estimated using a thermoeconomic analysis and the economic gain 
achieved by introducing the PEMFC-based CHP system in the 

achieved in the operational cost of the PEMFC-based CHP system, if 


13/01491 Pattern analysis and classification for security 
evaluation in power networks 

Kalyani, S. and Swarup, K. S. International Journal of Electrical Power 
& Energy Systems, 2012, 44, (1), 547-560. 

Security evaluation is a major concern in real time operation of electric 
power networks, exhibiting behavioural patterns under abnormal 


pattern analysis task identifying abnormal patterns of the power system 


and classification. A straightforward and quick procedure called the 
process. The classifier model in the pattern directed inference system is 

tional, neural network and machine learning classifiers. Support vector 
' ' e (SVM), one of the po]. 




r for 


rrity e 


problem. The generalization performance of SVM classifier is greatly 
addresses different heuristic optimization techniques used in the 
ance of different classifiers for power system security classification are 


lerforrr 


d New 


13/01492 Price-based demand side management: 
assessing the impacts of time-of-use tariffs on residential 
electricity demand and peak shifting in northern Italy 

Torrid, J. Energy, 2012, 44, (1), 576-583. 

of time-of-use (TOU) tariffs, where consumers are charged differently 
services. This paper assesses the impacts of TOU tariffs on a dataset of 

of changes in electricity demand, price savings, peak load shifting and 
peak electricity demand at sub-station level. Findings highlight that 
TOU tariffs bring about higher average electricity consumption and 


place for morning peaks. However, issues with evening peaks are not 
for substations at peak time. 


13/01493 Pricing electricity from residential photovoltaic 
systems: a comparison of feed-in tariffs, net metering, and 
net purchase and sale 

Yamamoto, Y. Solar Energy, 2012, 86, (9), 2678-2685. 

Three mechanisms are commonly employed to enable households to 

systems to utilities or grid companies: feed-in tariffs (FIT), net 
these mechanisms with respect to social welfare and to retail electricity 

PV-generated electricity. The study presents a simple microeconomic 
model that shows, first, that the mechanism that produces the most 

electricity consumption achievable under net metering or net purchase 
relatively small, FIT is likely to produce more social welfare than net 


the case. Second, the model shows that the mechanism that yields the 

the electricity rate under net metering/net purchase and sale is more 
likely to be higher than that under FIT. 


13/01494 Security of supply in electricity markets: 
improving cost efficiency of supplying security and possible 
welfare gains 

Jacobsen, H. K. and Jensen, S. G. International Journal of Electrical 
Power & Energy Systems, 2012, 43, (1), 680-687. 

In liberalized markets the ability to maintain security of electricity 

The authors discuss if this property can be modified with changing 
technology and examine if construction of markets for security can be 
justified by possible welfare gains. From a welfare perspective it is 

costs. Adjusting the effort so that marginal cost for securing supply is at 

increase welfare even without the need to construct markets. 
Secondarily, a consumer defined average level of security might 

and construction of advanced markets might increase welfare further, 
achieved without constructing complete markets for security. 


13/01495 The impact of the EU ETS on the corporate value 
of European electricity corporations 

Mo, J.-L. et al. Energy, 2012, 45, (1), 3-11. 

(EU ETS) on the corporate value of European electricity corporations 
phase I and phase II of the EU ETS has been performed. To achieve 
how the development of EU emission allowance (EUA) prices has 

these has changed much from phase I to phase II. EUA price 
developments have affected corporate value in opposite directions: in 

appreciation, while during phase II, it was more likely to induce 
more sensitive to changes in EUA prices in phase II than in phase I. 

conclusion reached has been that the changes have resulted mainly 
from the adjustment of the EUA allocation policy between phases I 
and II. Moreover, the effects of corporate efforts to reduce C0 2 
emissions on corporate value did not emerge until phase II, when the 
EUA allocation became more rigorous. 


13/01496 Understanding social acceptance of electricity 
generation sources 

Bronfman, N. C. et al. Energy Policy, 2012, 46, 246-252. 

the government’s decisions about which electricity generation sources 
will satisfy the growing demand for energy. The main goal of this study 

ation sources. In the model, social acceptance of an energy source is 
regulatory agencies (both directly and indirectly, through perceived 

university students demonstrated that data for energy sources that 
are controversial in Chilean society (fossil fuels, hydro, and nuclear 
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08 Combustion (fire safety) 


13/01515 Laminar burning velocity of oxy-methane flames 
in atmospheric condition 

Oh, J. and Noh, D. Energy, 2012, 45, (1), 669-675. 

The laminar burning velocity of oxy-CH 4 flames in atmospheric 

burner. CH chemiluminescence (CH*) was measured, and Schlieren 

experimental result was compared with the numerical calculation by 
using a GRI-Mech. ver. 3.0 in a CHEMKIN package. The global 
equivalence ratio (ip G ) of an oxy-CH 4 mixture varied from ip G = 0.5 to 
2.0 in 0.1 steps in a laminar flow region. From the observation of the 
experimental measurements, the structure of laminar premixed flames 
was composed of a preheating zone, a reaction zone, and a burned gas 

3056 K at <p G = 1.1 from the numerical calculation. With the angle 
method, the laminar burning velocity ( S L ) of premixed oxy-CH 4 flames 

S L = 2.95 m/s from Schlieren photographs and S L = 2.91 m/s from 
CH* images. 


13/01516 Large eddy simulations of gaseous flames in gas 
turbine combustion chambers 

Gicquel, L. Y. M. et at. Progress in Energy and Combustion Science, 
2012, 38, (6), 782-817. 

models and the regular increase of computing power allow large eddy 
simulation (LES) to be applied to real industrial burners. In this paper, 
two types of LES in complex geometry combustors and of specific 


advanced measurements are possible and (2) combustion chambers 
tory-scale burners are designed to assess modelling and fundamental 
LES strategies and identify potential limitations. In specific circum- 
tations. LES in real engines illustrate the potential of the approach in 

to the limited set of available measurements. Usual approaches for 
turbulence and combustion sub-grid models including chemistry 

the models are specifically recalled before a discussion on the 
these complex cases. Specific issues linked to real gas turbine chambers 


and outlet, annular chambers, etc. Examples are provided for mean 

mechanisms (quenching, ignition, combustion instabilities). Finally, 
potential perspectives are proposed to further improve the use of LES 


13/01517 Numerical investigation Greek lignite/cardoon 
co-firing in a tangentially fired furnace 

Karampinis, E. et at. Applied Energy, 2012, 97, 514-524. 

The present study presents a three-dimensional numerical model for 

takes into account the non-spherical form of the biomass particle, 
which influences the drag coefficient and its devolatilization and 
combustion mechanisms. Simulations under different co-firing rations 
and biomass particle sizes are performed for a 300 MWe pulverized- 
fuel, tangentially fired boiler located in northern Greece, operating 

results obtained, which include temperature and species fields, particle 
useful conclusions regarding the maximum allowable biomass particle 
particular, the combustion behaviour of particles from different burner 


13/01518 Reduction of the flue gas recirculation rate in 
oxycoal processes by means of non-stoichiometric burner 
operation 

Blume, M. et at. Energy, 2012, 45, (1), 117-124. 

Non-stoichiometric burner operation in oxycoal processes has been 
proposed as a means to control flame temperature and heat exchange 
on admissible levels similar to air combustion when reducing the 

oxidizer. Thus, the additional energetic and tangible expenditure of 
Non-stoichiometic burner operation leads to gradual release of 
tures are achievable compared to stoichiometric combustion. By 


operation global stoichiometries between A = 1.10-1.15 and low oxygen 


work the theoretical foundation of staged combustion is presented, 
the controllability of the flame temperature by varying stoichiometry, 
taken. Images obtained from an optical flame surveillance system allow 


13/01519 Solar-heated rotary kiln for thermochemical 
energy storage 

Neises, M. et at. Solar Energy, 2012, 86, (10), 3040-3048. 

Thermal energy storage (TES) will improve the efficiency and output 
of solar power plants. TES based on thermochemical cycles is an 

storage densities and allow longer heat storage time. The use of 
multivalent solid oxide reduction-oxidation (REDOX) reactions for 

are feasible for coupling solar energy to the redox reaction. Among 
because it is able to provide high mass flow rates and high amounts of 

the solar furnace of DLR for thermal reduction and oxidation of cobalt 
oxide. The redox material was fed into the reactor batch wise and 

sun in the same rotary kiln. Both steps were carried out in an air 
atmosphere. Thirty cycles were performed with one batch showing no 
evident degradation of the material. The results confirm that the rotary 


and, hence, for thermochemical energy storage. 


13/01520 Two-dimensional flame temperature and 
emissivity measurements of pulverized oxy-coal flames 

Draper, T. S. et al. Applied Energy, 2012, 95, 38-44. 

A broadband, RGB, two-colour pyrometry technique for measuring the 


coal flame has been developed and used on an oxy-coal flame. The 

camera software permits the light intensities of the red, green, and blue 
light collected for each pixel to be recorded separately. The response of 
each pixel was calibrated for each colour using a blackbody radiating 
cavity and a monochrometer, which enabled an absolute, broadband 

processed to produce a temperature and total emissivity for each 

determining the temperature and emissivity: a Gray model and Hottel 
and Broughton’s soot emissivity model. Significant differences of 7.1% 
in average temperature and 24.2% in average emissivity were found. 

Broughton model was selected for future image processing because the 
images and analysis suggested soot was the more dominant emitter for 
most of the image. Images were obtained in a 150 kW th , pulverized-coal 
reactor at two different mixture oxidizer ratios of O2/CO2. The addition 
of C0 2 decreased the average flame temperature from 2183 to 2022 K 
and reduced the average emissivity from 0.59 to 0.13. The increase in 
C0 2 lowered the temperature by increasing the dilution. The increased 
flow rate caused increased mixing, which reduced soot formation and 
thus the emissivity. 


Fire safety 


13/01521 Ozone production from wildfires: a critical review 

Jaffe, D. A. and Wigder, N. L. Atmospheric Environment, 2012, 51, 1- 

Tropospheric ozone (O3) negatively impacts human health and 
tropospheric O3, and studies show that wildfires are increasing in 
from wildfires focusing on three key topics: the influence of wildfire 

wildfire O3 production; and regulatory issues associated with wildfire 
O3 production in the USA. Observations of AO3/ACO range from 
approximately -0.1 to 0.9, and are caused by the interplay of numerous 
factors including fire emissions, efficiency of combustion, chemical and 

and local and downwind meteorological patterns. Using average AO3/ 

produce approximately 170 Tg of O3 per year, which is 3.5% of all 
global tropospheric O3 production. Areas of uncertainty in wildfire O3 
production include the net effect of aerosols on chemical and 

volatile organic compounds and nitrous acid on O3 production, and the 
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09 Process heating, power and incineration (energy applications in industry) 


wildfire frequencies are likely increasing and have been shown to 
to better understand the emissions, photochemistry and impacts of 


09 PROCESS HEATING, 
POWER AND 
INCINERATION 


Energy applications in industry 


13/01525 Allocation of waste cost in thermoeconomic 
analysis 

Agudelo, A. et at. Energy, 2012, 45, (1), 634-643. 

In any energy system there are unwanted residual output flows that are 

represent an exergy loss that has an inherent cost that must be 
‘charged’ to the useful products of the system. Calculation of 


'ding w 


of th 


to productive components. The right way to allocate v 
component must be charged only by the part of a waste cost it 

waste cost distribution ratios. Nevertheless, there is no a definitive way 
to determine these ratios. This study proposes an improved definition 
of waste cost distribution ratios, based on the premise that waste must 
be allocated to the productive units that generated their cost. Two 

ology. It was found that the allocation of waste is significantly improved 
satisfactory, since the cost formation process of waste is identified, 


13/01522 A divalent quaternary alkyl ammonium salt as the 
electrolyte for high-energy electric double-layer capacitors 

Zheng, C. et at. Journal of Power Sources, 2012, 220, 169-172. 

A divalent electrolyte salt based on 1,1,4,4-tetramethyl piperazine has 

(EDLCs). Traits of the divalent salts have been accessed as well as 
monovalent quaternary alkyl ammonium salts by the means of 
galvanostatic charge-discharge tests and ionic conductivity measure¬ 
ments. Compared with monovalent salts, the divalent salts do enlarge 
the charge storage ability of EDLCs remarkably. However, highly 
concentrated charge density on the divalent cation has a strong 

adverse effect of this heavy solvation on the performance of EDLCs has 


13/01523 A new composite index of reliability of supply in 
the industrial systems with distributed generation 

Ciric, R. M. and Rajakovic, N. L. J. International Journal of Electrical 
Power & Energy Systems, 2012, 44, (1), 824-831. 

Distributed generators (DGs) integrated into distribution networks 
could affect the host network in number of ways. In this paper an 

output behaviour is non-stochastic, on the reliability of supply in the 
impact of DG on the interruption frequency, interruption duration and 

In addition, a new composite index compiling the impacts of DG on the 
overall reliability of supply, including interruption frequency, inter- 

Results obtained from several case studies using real-life industrial 


13/01524 A parametric investigation of the chilled ammonia 
process from energy and economic perspectives 

Valenti, G. et al. Fuel, 2012, 101, 74-83. 

As carbon dioxide anthropogenic generation and climate change 
appear to be correlated, carbon capture becomes advisable, in 
particular if applied to coal-fired power plants. The chilled ammonia 
process (CAP) is a promising technology to be proved for the purpose. 

ultra-super critical 80 ( 1 U 8 SC t ) U power plants with CAP, conducting a 
parametric investigation on the design parameters of the capture 
block in order to find the optimum from an energy perspective, 
analysing then in details the power block and estimating ultimately the 

and the in-house research code GS are employed. The index SPECCA 
respect to a reference plant of 758 MW, net electric production at 

generated C0 2 reduces the net electrical power by 19% and the net 
electrical efficiency by 8.6% points. The optimum SPECCA is 3.22 MJ/ 
kgco2 and the corresponding specific heat duty to the reboiler is 
2.46 MJ/kgcoz- Finally, despite the investment cost of the capture block 

€59.9 to €82.4/MWh e because of the net electric efficiency penalty, the 
additional operation and maintenance costs as well as the consumable 
costs. The resulting cost of avoided C0 2 is €38.6/t C o2- For comparison, 
the European Benchmark Task Force (EBTF) computes for conven¬ 
tional MEA a SPECCA of more than 4MJ/kg co2 , a cost of electricity 
of approximately €92/MWh e and a cost of avoided C0 2 of about 

€51/t c0 2. 


13/01526 Alternative fuels in cement manufacturing: 
modeling for process optimization under direct and 
compound operation 

Tsiliyannis, C. A. Fuel, 2012, 99, 20-39. 

manufacturing processes, the use of alternative fuels may necessitate 

algebraic model is presented herein, which isolates combustion 
It allows rigorous, though explicit modelling of the integrated kiln-soil 
It enables assessment of the impact of key operational parameters and 
fuels (AFs) are used. Necessary conditions for balancing the integrated 

physicochemical parameters and process operational data, both for 
compound and direct operation. A five-step procedure for process 

by selecting a non-inferior AF and conventional fuel mixture. It is 
balance is the clinker production level limiting factor (binding 
operated well below capacity. 


13/01527 An application of exergoeconomic analysis for a 
CHP system 

Yildirim, U. and Gungor, A. International Journal of Electrical Power & 
Energy Systems, 2012, 42, (1), 250-256. 

The exergoeconomic analysis is one of the most used exergy sub¬ 
system which has a total installed electricity and steam generation 
capacities of 11.52MW and 9.0tons/h at 140°C respectively, this study 
considers the thermoeconomic analysis in order to provide cost-based 

improvement. The analysis is based on the specific exergy costing 
(SPECO) approach and the results show that the specific unit exergy 
cost of electrical power produced by the CHP system is calculated as 


of Cl 




Ring at 


; $649, $149.60 
ir of the diesel 


and $810.20/h, respectively. The exergoeconomic fa 

exchanger are 19M%, 41.99%, 87.93% S and 55.58%, respectively. The 
exergoeconomic factor of the compressor is 54.51% while this value is 
88.3% for the turbine. The relative cost difference for lubrication oil 
cooler is calculated to be 57.60% which is the third lowest value after 
the charge air cooler. 


13/01528 An evaluation of the techno-economic potential 
of co-firing coal with woody biomass in thermal power 
plants In the south of Brazil 

Hoffmann, B. S. et al. Biomass and Bioenergy, 2012, 45, 295-302. 
Brazil has favourable edaphoclimatic conditions for the cultivation of 
biomass for energy. On the other hand, the country plans to expand its 

estimates the potential of co-firing biomass from energy forests in 
deposits in the south of Brazil. The technical limits of adding woody 

evaluated along with the availability of this biomass in the south of 
Brazil. Findings indicate that the main technical limit for boilers 


Fuel and Energy Abstracts May 2013 249 















































































































































































































phase change 













































•SB'S 

Ill'll as 













































11 Engines (hybrid engine systems) 


of the IL with the refrigerant and the use of slightly larger microfluidic 


13/01584 Thermodynamic study of an EFGT (externally 
fired gas turbine) cycle with one detailed model for the 
ceramic heat exchanger 

de Mello, P. E. B. and Monteiro, D. B. Energy, 2012, 45, (1), 497-502. 
The externally fired gas turbine (EFGT) cycle has been considered as 

implementation of one EFGT cycle is the high-temperature heat 
operation. The performance of the HTFIE, its effectiveness and 

EFGT cycle presented herein use correlations for the pressure drop 
type, evaluated numerically. The results obtained show that the type of 
be implemented in one EFGT cycle. 


13/01585 Use of rubber crumbs as drainage layer in green 
roofs as potential energy improvement material 

Perez, G. et at. Applied Energy, 2012, 97, 347-354. 

Today, green roofs are a building system which provides interesting 

are the reduction of surface runoff in cities, improvement of the urban 

materials, and, especially, energy savings. This paper has the aim of 
studying the performance of green roofs as a passive system for energy 
savings, within a wider objective of seeking constructive solutions 
suitable for sustainable and environmentally friendly architecture. This 

of Lleida, Spain, with several cubicles testing the energy performance 

using recycled rubber from vehicle tyres as a drainage layer in green 
roofs, substituting the porous stone materials currently used (such as 
expanded clay, expanded shale, pumice, and natural puzolana). This 
solution would reduce the consumption of the:se natural materials, 

process to obtain their properties. Moreover it would provide a 
rubber crumbs. Since the purpose of the drainage layer is the optimum 
for draining of recycled rubber granules was studied and was compared 
crumbs is also studied to test if it would keep the same insulating 

previous studies. Early results show that this extensive green roof 
system can be a good passive energy savings tool in continental 

interesting substitute for stone materials used as drainage layer in this 
type of green roofs. 


the hydrocarbon (HC) and carbon monoxide (CO) emissions increase, 
and the carbon dioxide (C0 2 ) and oxygen (0 2 ) concentration of the 
exhaust products increases and decreases respectively. The trade-off 

diesel engines are fuelled with DCL instead of diesel. 

13/01587 Performance optimum analysis and load 
matching of an energy selective electron heat engine 

Su, S. et at. Energy, 2012, 44, (1), 570-575. 

A new model of the energy selective electron (ESE) heat engine with a 
established. Analytical expressions for the power output and efficiency 

electrons. The general performance characteristics of the system are 
revealed. The effects of the energy level of the central position of the 

the system are discussed in detail. It is found that as long as the 
may be obtained at zero load. The optimal values of two important 

chemical potential or load resistance, are calculated for differently 
operating states, and consequently, two important criteria on the 

may provide some guidance for the optimum design of ESE heat 
engines. 

13/01588 Single-piston alternative to Stirling engines 

Glushenkov, M. et al. Applied Energy, 2012, 97, 743-748. 
Thermodynamic analysis of an unconventional heat engine was 

to state-of-the-art Stirling engines. The main advantage of the engine 
proposed is its simplicity. A power piston is integral with a displacer 
and a heat regenerator. It allows solving the problem of the high- 
temperature sealing of the piston and the displacer typical of all types 
of Stirling engines. In addition the design proposed provides ideal use 
of the displacer volume eliminating heat losses from outside gas circuit. 
Both strokes of the piston are working ones in contrary to any other 

free as it has no piston rinfs or any other rubbing components 
requiring lubrication. The only seal is contactless and wear free. It is 
located in the cold part of the cylinder. As a result the leakage rate in 
operation can be one-two orders of magnitude as small as that in 

Stirling engines with two reciprocating masses because of the only 
moving part inside the engine cylinder. The engine suits ideally to be 
fuelled with ‘difficult’ fuels such as bio oil and can be used as a prime 
mover for micro-CHP systems. The thermodynamic model developed 
incorporates non-ideal features of the cycle, such as specific regen¬ 
erator efficiency, dead volumes and other geometrical parameters of 
the engine. The model shows that the energy efficiency is highly 
sensitive to regenerator performance. For realistic geometric and 

ultimate energy conversion efficiency of the engine proposed can be as 
high as 40-50%. A prototype of the engine was built and the feasibility 
of the engine concept was demonstrated. 


11 ENGINES 


Hybrid engine systems 


Power generation and propulsion, 
electrical vehicles 


13/01586 Experimental study on the effect of coal to liquid 
on combustion and emission of heavy-duty diesel engine 
with exhaust gas recirculation 

Zhang, G. et al. Applied Thermal Engineering, 2012, 42, 64-70. 

relieving the energy crisis, but also to realize the ultra-low emissions of 
diesel engines fuelled with this alternative fuel. The effects of direct 
coal liquefaction (DCL) on combustion and emissions have been 
studied in a heavy-duty engine fuelled with exhaust gas recirculation 
(EGR). Two cases of the diesel engine operating condition were 
studied: 1000 revs/min, 110 Nm (referred to as Case A) and 1400 revs/ 
min, 473Nm (referred to as Case B). The experimental results showed 
that with the increase of EGR, the maximum in-cylinder pressure, rate 

conversion efficiency (BFCE) first increases slightly then decreases; 
brake specific fuel consumption (BSFC) has the opposite variation 


13/01589 A comparison of performance of higher alcohols/ 
diesel fuel blends in a diesel engine 

Campos-Fernandez, J. et al. Applied Energy, 2012, 95, 267-275. 

The use of alcohols provides an attractive alternative fuel for internal 
combustion engines. Moreover, alcohol can be produced by biorefi- 

now, research related to the use of alcohols as alternative fuels for 
short chain alcohols, mainly methanol and ethanol, blended with fossil 
alcohols like butanol or pentanol have been barely investigated. The 

direct injection diesel engine fuelled with different 1-butanol/diesel 
and 1-pentanol/diesel fuel blends, without any modifications of the 

proposed blends, results were compared with those achieved with the 
of 1-butanol by volume) and 1-pentanol/diesel fuel blends (from 10% 

showed a slight engine power loss and an increase in brake thermal 
efficiency when the engine was fuelled with higher alcohols blends 
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the use of neat diesel fuel. After using 1-butanol blends and 1-pentanol 
Moreover, statistical analysis showed no significant differences 

engine, without any modifications, can run successfully on a blend up 
to 30% l-butanol/70% diesel fuel or 25% l-pentanol/75% diesel fuel 

to recommend its use as a substitute of straight diesel fuel, long-term 
durability tests are needed. 


13/01590 Combustion and emission of rapeseed oil blends 
in diesel engine 

Labecki, L. et at. Applied Energy, 2012, 95, 139-146. 

Combustion and emission characteristics of rapeseed plant oil (RSO) 


cylinder direct injection diesel engine. Plant oils have high viscosities 
automotive diesel engines when used for longer time periods. Despite 


reduction in NO* and relatively higher amount of soot for RSO 

low NO* emissions. The strategy of varying injection parameters such 
to reduce the soot emissions for blends of 50% and 30% RSO in diesel 
levels of soot emission for 30% RSO blend. Under diesel equivalent 


in NO* emissions by up to 22% for 30% RSO blend, this was achieved 
at the expense of THC, CO and BSFC. The exhaust soot particle 
number concentrations for 30% RSO blend reduces with an increase in 
injection pressure and retarded injection timing. However, when 

for 30% RSO blend was still higher, even after diesel equivalent level of 
soot emission was achieved. 


13/01591 Effects of oxygen enriched air on the operation 
and performance of a diesel-biogas dual fuel engine 

Cacua, K. et at. Biomass and Bioenergy, 2012, 45, 159-167. 

The effect of oxygen-enriched air was tested for a diesel-biogas dual 

thermal efficiency, pollutant emissions and combustion parameters 

compression ignition (Cl) engine coupled with a generator in dual 
mode using a typical biogas composition of 60vol.%CH 4 and 40% vol. 

the intake air engine was varied from 21% to 27% 0 2 v/v. Ignition delay 
enriched air with respect to normal air (21%0 2 ), whereas the thermal 


13/01592 Investigation on combustion characteristics and 
emissions of diesel/hydrogen mixtures by using energy- 
share method in a diesel engine 

Wu, H.-W. and Wu, Z.-Y. Applied Thermal Engineering, 2012, 42, 154- 
162. 

Considering hydrogen as a clean alternative fuel for engines, this paper 

design an exhaust gas recirculation (EGR) system for a direct injection 
diesel engine. The cylinder gas pressure, air mass flow, fuel mass flow, 
and emissions (such as CO, C0 2 , HC, NO*, and smoke) were 
measured under various engine loads and 0%^t0% EGR ratios 
adjusting the hydrogen-energy-share ratio at 0-20%, meaning that 
the energy of hydrogen replaced 0-20% that of diesel fuel. The 

brake thermal efficiency, and specific fuel consumption were deter- 

indicated mean effective pressure are from 0.9% to 2.8%. The rate 
of decrease in the smoke emission is 37.6%, and that in the NO* 
emission is 59.5% for a 60% load, 40% EGR ratio, and 20% added 
hydrogen. 


Transport battery development 


13/01593 A new comparison between the life cycle 
greenhouse gas emissions of battery electric vehicles and 
internal combustion vehicles 

Ma, H. et al. Energy Policy, 2012, 44, 160-173. 


interest as a promising potential long-term solution to sustainable 

zero tailpipe emissions. However, their true ability to contribute to 
greenhouse gas (GHG) emissions reductions can only be properly 
assessed by comparing a life cycle assessment of their GHG emissions 
with a similar assessment for conventional internal combustion vehicles 
(ICVs). This paper presents an analysis for vehicles typically expected 
to be introduced in 2015 in two example markets (the UK and 

factors: (1) like-for-like vehicle comparison and effect of real-world 
driving conditions; (2) accounting for the GHG emissions associated 
with meeting the additional electricity demand for charging the 

disposal, etc. This work demonstrates that all of these factors are 
important and emphasizes that it is therefore crucial to clearly define 

performance of BEVs and ICVs - such relative performance depends 
intensity, vehicle size, driving pattern, loading, etc. 


13/01594 Analysis and implementation of an adaptative PV 
based battery floating charger 

Karami, N. et al. Solar Energy, 2012, 86, (9), 2383-2396. 

In a system composed of a photovoltaic (PV) cell, a converter and a 
resistive load, the maximum power point tracking techniques are 

In this study, the considered load is a battery at different states of 
charge (SOC) that is charged by the PV panel. The power consumed by 
the battery is related to its SOC. Consequently, an empty battery 
consumes more current than a charged one. At full state of charge, the 

extract more power from the PV panel. Besides, in a stand-alone 
respected. Thus, the PV current at different irradiances should be 

different SOC. A critical situation occurs at high irradiance when the 
PV panel delivers a high current at maximum power point (MPP) that 
exceeds the tolerated charging current. The current reaches the top 
limit when the battery is totally empty, caused by the big difference in 

case, the battery starts to gas when attempts are made to charge it 
charged battery, the difference in potential between the converter and 

Here, the authors will focus on the load type and suggest new methods 
to reach the MPP depending on the load state. In the proposed designs, 

are not well sized. In addition, the authors will focus on the 
achieved with the system, as well as the experimental results of a 


13/01595 Behavior and state-of-health monitoring of Li-ion 
batteries using impedance spectroscopy and recurrent 
neural networks 

Eddahech, A. et al. International Journal of Electrical Power & Energy 
Systems, 2012, 42, (1), 487-494. 

Research into the monitoring of lithium-ion batteries has become 

performance, energy-storage applications in hybrid and electric 
vehicles (HEV and EV). This paper investigates the behaviour and 
state-of-health monitoring of lithium-ion batteries. The first part 
presents a model for a high-energy-density lithium-ion cell dedicated 

measurements. The key characteristic of this model, based on an 

takes into account several important phenomena that occur inside 
lithium cells, such as the dependence of part of the internal resistance 

describes state-of-health monitoring of a high-power-density lithium- 
battery performance. This comprehensive approach was used to 
covering the entire process, from behaviour modelling to predicting 


13/01596 Damping performance analysis of battery energy 
storage system, ultracapacitor and shunt capacitor with 
large-scale photovoltaic plants 

Shah, R. et al. Applied Energy, 2012, 96, 235-244. 

As large-scale photovoltaic (PV) generation reaches higher penetration 
levels, there is a greater need to meet the certain grid code 
requirements for interconnection. Ultracapacitor, battery energy 
storage system (BESS) or shunt capacitor have recently been used as 
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code' requirements for interconnection. Although the individual 
devices impact on the damping of electromechanical (EM) modes and 

aims to fill in the gap, and provides a comparative analysis of these 
auxiliary devices performance along with PV plant on the damping of 

different types of synchronous generator (e.g. hydro, thermal) as the 
influences on system dynamics. The comparisons are based on the 

York test system (16-machine, 68-bus system), which are the bench¬ 
mark systems for angular stability analysis. 


13/01597 Designing lead-acid batteries to meet energy and 
power requirements of future automobiles 

Moseley, P. T. et at. Journal of Power Sources, 2012, 219, 75-79. 

A review is given of the factors that mitigate against the successful 

duties experienced in hybrid electric vehicles, together with a 


of si 


s for 

y electric vehicles have all appeared 


penalties. Nevertheles! 


n the commercial 


transport. Simple modifications to traditional designs of the lead-acid 
improvements in vehicle performance. 


13/01598 Dynamic modeling and analysis of a pouch type 
LiMn 2 0 4 /Carbon high power Li-polymer battery based on 
electrochemical-thermal principles 

Xiao, M. and Choe, S.-Y. Journal of Power Sources, 2012, 218, 357- 
367. 

A dynamic model for a pouch type Li-polymer battery based on 
electrochemical and thermal principles is developed to analyse static 

cell is a quasi-three-dimensional, constructed by connecting one- 

developed model can represent distributions of temperature, poten¬ 
tials, and current flows along with distribution of lithium ions through 
the plane. The model is coded using MATLAB and validated against a 
LiMn 2 04/carbon pouch type power cell. The static analysis includes 

from the distribution of overpotentials in the micro cell as function of 

the single cell. Ion concentration in the electrodes and electrolyte of 
the micro cell are analysed. The dynamic analysis includes voltage and 

results demonstrate effects of operation conditions on key variables of 

and electrolyte in micro cells as well as distribution of heat generation 
in single cell level during a charging and discharging process. 


13/01599 Electronic integration of fuel cell and battery 
system in novel hybrid vehicle 

Fisher, P. et al. Journal of Power Sources, 2012, 220, 114-121. 

The objective of this work was to integrate a lithium ion battery pack, 

train contained in a lightweight city car. Electronic units were designed 
were built, tested and shown to perform according to the design. These 

controller, fuel cell warm-up and torque monitoring. After assembling 
the fuel cell and battery in the vehicle, full system tests were 

operation was satisfactory. The conclusion was that the electronic 
tuning. Eight vehicles were then fitted with the electronically 

test the integration more fully, with a duration of 12 months from 2011 
to 2012 in the CABLED project. 


13/01600 Energy management strategy for fuel cell/battery/ 
ultracapacitor hybrid vehicle based on fuzzy logic 

Li, Q. et al. International Journal of Electrical Power & Energy Systems, 
2012, 43, (1), 514-525. 

In order to enhance the fuel economy of hybrid vehicle and increase 
the mileage of continuation of journey, a fuzzy logic control is utilized 
to design energy management strategies for fuel cell/battery (FC + B) 
hybrid vehicle and fuel cell/battery/ultra-capacitor (FC + B + UC) 
hybrid vehicle. The models of hybrid vehicle for FC + B and 


software ADVISOR which uses a hybrid backward/forward approach. 
The results demonstrate that the proposed control strategy can satisfy 

power distribution among various power sources. The comprehensive 

adopted in ADVISOR verify that the proposed control strategy has 
better rationality and validity in terms of fuel economy and dynamic 
property in four standard driving cycles. Therefore, the proposed 
strategy will provide a novel approach for the advanced energy 
management system of hybrid vehicle. 

13/01601 Impact of vehicle-to-grid on power system 
operation costs: the Spanish case study 

Fernandes, C. et al. Applied Energy, 2012, 96, 194-202. 

Climate change, added to security of supply concerns, has been leading 
many countries to strongly support the development of electric vehicles 
(EVs) not only as a cleaner and more energy efficient source of 

the massive deployment of EVs will impose important challenges to 
power systems operation. In this context, this paper investigates the 
impact of EVs with vehicle-to-grid capability to power system 

and on the number (and type) of EVs, different scenarios for 
renewable energy sources (RES) generation and EV penetration are 
studied. A detailed analysis of the impact of EVs the Spanish power 
system - demand, generation, use of flexible units (pumped storage) 

purpose, a mid-term operation model that computes generation 
advantage of this model is that it includes EVs in the unit commitment 
the estimation of more realistic results. 


13/01602 Influence of plug-in hybrid electric vehicle 
charging strategies on charging and battery degradation 
costs 

Lunz, B. et al. Energy Policy, 2012, 46, 511-519. 

The profitability of plug-in hybrid electric vehicles (PHEVs) is 
significantly influenced by battery aging and electricity costs. There¬ 
fore, a simulation model for PHEVs in the distribution grid is 

charging strategies on these costs. The simulation is based on real- 
world driving behaviour and European Energy Exchange (EEX) 

comprehensive lithium-ion battery aging tests performed within this 
study shows that especially high battery states of charge (SOCs) 
decrease battery lifetime, whereas the cycling of batteries at medium 
SOCs only has a minor contribution to aging. Charging strategies that 
take into account the previously mentioned effects are introduced, and 
the SOC distributions and cycle loads of the vehicle battery are 

significantly increase battery lifetime and reduce charging costs at the 
battery are approximately two times higher than revenues due to 
turers and energy/mobility providers have to make efforts for 
thus foster the introduction of electric mobility. 

13/01603 Market penetration speed and effects on C0 2 
reduction of electric vehicles and plug-in hybrid electric 
vehicles in Japan 

Yabe, K. et al. Energy Policy, 2012, 45, 529-540. 

In order to reduce C0 2 emissions in the passenger vehicle sector, mass 
introduction of electric vehicles (EVs) and plug-in hybrid electric 
vehicles (PHEVs) is required despite their high battery costs. This 
paper forecasts the rate at which EV/PHEV will penetrate into the 

using a learning curve for lithium-ion batteries, distribution of daily 
planning model for charging vehicles. Taking into consideration each 

of the new passenger vehicle market grows is fairly slow. The optimum 
calculation in the base case shows that the share of EV/PHEV is only a 
quarter even in 2050. However, the initial price and progress rate of 

vation are required to reduce C0 2 drastically through cutting down 

intensity of power generation affects the C0 2 reduction rate by 
introducing EV/PHEV. 

13/01604 Microporous separators for Fe/V redox flow 
batteries 

Wei, X. et al. Journal of Power Sources, 2012, 218, 39-45. 
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13/01611 Recent advances in the development of Li-air 
batteries 

Capsoni, D. et at. Journal of Power Sources, 2012, 220, 253-263. 

The global energy demand calls for more efficient storage systems. In 

with particular attention on the more recent findings regarding all the 

considered, and the most critical issues for better battery design are 
addressed. Whereas the predicted charge/discharge values for these 

great problems are still present which must be overcome in order to 


13/01612 Research on energy management of dual energy 
storage system based on the simulation of urban driving 
schedules 

Pan, C. et at. International Journal of Electrical Power & Energy 
Systems, 2012, 44, (1), 37-42. 

This work presents the modelling and simulation of a dual energy 
storage system and the corresponding energy management system. The 
dual energy storage system composed of battery and ultra-capacitor 


battery ci 
vehicle in 


l fit the average power demand without facing peak loads, 
t suitable way in order to maximize the power performance 


system components. The simulation results of the electric vehicle speed 


schedules, indicating that the dual energy storage system consisting of 

the battery nearly stayed in low-current discharge state, therefore the 
energy management system can fulfil the power performance of the 
electric vehicle, meanwhile the battery can remain in the best working 

capacitor was significantly increased, indicating that the utilization rate 

endurance mileage of electric vehicle was prolonged. Consequently, 
compared to the energy storage system of battery alone, the dual 


13/01613 Robust controller design of microturbine and 
electrolyzer for frequency stabilization in a microgrid system 
with plug-in hybrid electric vehicles 

Vachirasricirikul, S. and Ngamroo, I. International Journal of Electrical 
Power & Energy Systems, 2012, 43, (1), 804-811. 

This paper proposes a new robust controller design of microturbine 
(MT) and electrolyser (ES) in a control and monitoring system (CMS) 
for frequency stabilization in a microgrid system with plug-in hybrid 
electric vehicles (PHEVs). In the studied microgrid, the MT is 

absorbs the power from the system to produce the hydrogen as the fuel 
large numbers of PHEVs are utilized in the consumer side. The 
frequency fluctuation in the microgrid. To solve this problem, the 

output of MT and ES. The controller structure of MT and ES is a 
proportional integral with a single input. To enhance the tracking 
performance and the robustness against system uncertainties of the 
designed MT and ES controllers, the control parameters are optimized 
by shuffled frog leaping algorithm based on specified-structure mixed 
H2JH0C, control technique. Simulation results not only show the 

PHEVs but also the high robustness of the proposed robust MT and ES 
controllers against the system parameters variation. 


13/01614 The importance of ‘going nano’ for high power 
battery materials 

Bresser, D. et al. Journal of Power Sources, 2012, 219, 217-222. 

The electrochemical performance of spinel Li 4 Ti 5 Oi2 (LTO) nanopar- 

approximately 20-30 nm is reported in this manuscript and compared 
with that of micro-sized LTO particles (1-2 pm) formed by a thermal 

rate capability of nano-sized LTO is evidenced by the results from the 
corresponding to a full (dis-)charge of the cell within less than 40 s. For 
obtained for applied rates of 10C and 100 C, respectively, thus 
on its high rate capability and practical power density. Moreover, a 


capacity retention of around 94.8% was observed after 1000 cycles at 
10 C, presenting LTO nanoparticles synthesized by FSP as highly 


13/01615 Thermal battery with C0 2 compression heat 
pump: techno-economic optimization of a high-efficiency 
Smart Grid option for buildings 

Blarke, M. B. et al. Energy and Buildings, 2012, 50, 128-138. 
system call for the development of smart grid enabling technologies. As 


expensiv 




options, the thermal energy demand in buildings offers a cost-effective 
option for intermittency-friendly electricity consumption patterns. 

compressor technology that allows for flexible and simultaneous 
investigates the high-efficiency thermal battery (TB) concept. In a 
resistance heater used for hot water production and an electric 

system. A mathematical model for least-cost unit dispatch is developed. 
Heat pump cycle components and thermal storages are designed and 
optimized. A general methodology is applied that allows for comparing 
the obtained results with other smart grid enabling optio 


e TB c 


cept U 


n the 


ttency- 


friendliness of operation Rc (improves from -0.11 to 0.46), lower C0 2 
72%). The results indicate that TB may be the most cost-effective 

13/01616 Thermodynamic analyses of solar thermal 
gasification of coal for hybrid solar-fossil power and fuel 
production 

Ng, Y. C. and Lipinski, W. Energy, 2012, 44, (1), 720-731. 

dry gasification of coal. The selected types of coal are anthracite, 
bituminous, lignite and peat. Two model conversion paths are 

type: production of the synthesis gas with its subsequent use in a 

synthesis gas with its subsequent use to produce gasoline via the 
Fischer-Tropsch synthesis. Replacement of a coal-fired 35% efficient 
Rankine cycle power plant and a combustion-based integrated 
gasification combined cycle power plant by a solar-based integrated 

specific carbon dioxide emissions by at least 47% and 27%, 
process via coal gasification and a subsequent Fischer-Tropsch 


12 REFRACTORIES/ 
CERAMICS 


Properties, production, applications 


13/01617 A mechanistic-based healing model for 
self-healing glass seals used in solid oxide fuel cells 

Xu, W. et al. Journal of Power Sources, 2012, 218, 445-454. 

The use of self-healing glass as hermetic seals is a recent advancement 

(SOFCs). Because of its capability to restore mechanical properties at 

high reliability in maintaining the long-term structural integrity and 
functionality of SOFCs. To accommodate the design and evaluate the 

cal operating conditions, a computational modelling framework must 
of the glass material. In the present work, a mechanistic-based, two- 
dependent crack healing of the self-healing glass materials. The model 
with kinetic Monte Carlo (kMC) simulation results and then 
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13/01676 Energy and exergy analysis of a building 
integrated semitransparent photovoltaic thermal (BISPVT) 
system 

Vats, K. and Tiwari, G. N. Applied Energy, 2012, 96, 409-416. 
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13/01680 Integration between a thermophotovoltaic 


































































13 Alternative energy supplies (solar energy) 

assist in delivering electricity in urban environments. The authors have 
quantified the potential of BIPV and BAPV generators on existing 

(latitude 27°S, solar irradiation 1550kWh/m 2 /year), in supplying each 
house and a fraction of the local utility feeder’s electricity demands. 
They have measured and compared the annual output performance of 
thin-film amorphous silicon, and traditional crystalline silicon solar PV 
technologies, and proposed solar PV kits to be installed on all of the 
existing 496 residential buildings roof tops in the mixed residential- 

roof covers can easily accommodate the proposed PV kits, with 87% of 
generation output of an ideally oriented and tilted PV system. Low- 


13/01695 The relation of collector and storage tank size in 
solar heating systems 

gomakli, K. et at. Energy Conversion and Management, 2012, 63, 112— 
117. 

The most popular method to benefit from the solar energy is to use 


heating system is very low, and the maintenance costs are nearly zero. 
Using the solar energy for solar water heating (SWH) technology has 
been greatly improved during the past century. A storage tank is used 

or hot water for use when some need it. In addition, domestic hot water 
consumption is strongly variable in many buildings. It depends on the 
geographical situation, also on the country customs, and of course on 
the type of building usage. Above all, it depends on the inhabitants’ 

consumption at the desirable temperature whenever inhabitants 
storage tank. In this paper, the optimum sizes of the collectors and the 
solar water heating systems. A program has been developed and 

environmental data were obtained through a whole year of operation 
for Erzurum, Turkey. 


13/01696 Theoretical model and experimental validation of 
a direct-expansion solar assisted heat pump for domestic 
hot water applications 

Moreno-Rodriguez, A. et al. Energy, 2012, 45, (1), 704-715. 

determine the operating parameters and consumption of a domestic 
hot water (DHW) installation, which uses a direct-expansion solar 
assisted heat pump (DXSAHP) with refrigerant R-134a, a compressor 
with a rated capacity of 1.1 kW and collectors with a total area of 

experimental results obtained with the equipment installed at the 
University Carlos III, south of Madrid, Spain. The analysis was 
conducted over the course of a year, and the results have been 
represented depending on the meteorological and process variables of 
several representative days. Taking into account the thermal losses of 
the installation and the dependency on the operating conditions, the 
acquired experimental coefficient of performance is between 1.7 
and 2.9, while the DHW tank temperature over the course of the 
study is 51 "C. 


13/01697 Thermoeconomic analysis of a solar 
enhanced energy storage concept based on 
thermodynamic cycles 

Henchoz, S. et al. Energy, 2012, 45, (1), 358-365. 

Large-scale energy storage may play an increasingly important role in 
the power generation and distribution sector, especially when large 

electrical grid. Pumped-hydro is the only large-scale storage technology 

limited by geographic constraints. In the present work, a particular 
implementation of a storage concept based on thermodynamic cycles, 
invented by ABB Switzerland Ltd. Corporate research, has been 
analysed thermoeconomically. A variant using solar thermal collectors 
is presented. It benefits from the synergy between daily variations in 
solar irradiance and in electricity demand. This results in an effective 

objective optimization of a 50 MW plant was done; minimizing the 

types of cold storage substances have been implemented in the 
formulation and two different types of solar collector were investi¬ 
gated. A storage efficiency of 57% at a cost of US$1200/kW was 


computation of the behaviour of the plant along the year showed a 
yearly availability of 84.4%. 

13/01698 Thin ZnO nanocrystalline films for efficient 
quasi-solid state electrolyte quantum dot sensitized 
solar cells 

Karageorgopoulos, D. et al. Journal of Power Sources, 2012, 219, 9-15. 
Thin transparent ZnO nanocrystalline films are prepared through a 

oligomer and zinc precursor. While amines were reacted with acetate 
groups of zinc acetate starting material, the polypropylene oligomers 
acted as template for the oxide formation. Different structural 
properties of the ZnO films were achieved varying the quantity of 

monodispersed particles were formed with average sizes ranging from 
dot sensitized solar cells using both CdS and CdSe. For first time a 
efficiency of 4.5% in the case of aggregated particles which could 

a hybrid organic-inorganic material with Si02 edged groups while no 
water was used in any step of preparation of the host electrolyte for a 
polysulfide redox couple. 


13/01699 Towards the establishment of maximum PV 
generation limits due to power quality constraints 

Patsalides, M. et al. International Journal of Electrical Power & Energy 
Systems, 2012, 42, (1), 285-298. 

The solar irradiance dependent level of harmonic distortion due to 
experimental and simulation studies. The expected growth of connec- 
environmental conditions and in particular the fluctuations in solar 

quality. In order to be able to predict the harmonic pollution due to PV 
generation, measurements of power quality indices were carried out at 

distribution system was modelled using the statistically obtained 
simulation of the chosen distribution system, results were obtained 
levels. The procedure was then validated using the EN 50160 analysis 

was subsequently used for the simulation of different concentration 
scenarios, in order to assess the concentration limits set by power 

analysis presented, identifies that with current inverters, maximum 
circumstances. From this work, it has been observed that in the main 
decrease by installing higher concentrations of PV systems. Further 

installation of grid connected photovoltaic systems in distribution 
networks. Additionally, proper planning is required which should also 


13/01700 Two kinds of graphene-based composites for 
photoanode applying in dye-sensitized solar cell 

Tang, B. and Hu, G. Journal of Power Sources, 2012, 220, 95-102. 
Two kinds of graphene modified TiC>2 composites are synthesized by 
hydrothermal method and layer-by-layer self-assembly technology. 

ing efficiencies, and the amount of graphene does not obviously 
influence their optical performance. Alternating graphene/Ti0 2 (pre¬ 
pared by supercritical treatment, GSCT) multilayer films p- 


a central r< 


ulity, a 


bi-layers play! 


r their electrical property. The outstanding light 


promote the performance of dye-sensitized solar cells (DSSCs). T1 
power conversion efficiencies (rj) of the DSSCs reach 6.46% and 7.54 
' ;r AM-1.5G by using GSCT-P25 (10 pm) and P25-GTNTs (15 |ir 


photoanodes, 

*67 % when' 
photoanode (6.25%). 


and the increases are 33.8% and 20.6% compared with 
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13 Alternative energy supplies (others, including economics) 


charger is in the range of US$0.38-0.83/kWh. Such system is helpful for 


13/01729 Thermodynamic assessment of a wind turbine 
based combined cycle 

Rabbani, M. et at. Energy, 2012, 44, (1), 321-328. 

Combined cycles use the exhaust gases released from a gas turbine 
(GT). Approximately 30-40% of the turbine shaft work is typically used 
to drive the compressor. The present study analyses a system that 

how a WT can be used to supply power to the Compressor in the GT 
increase the overall power output. Three different configurations are 

configuration, extra wind power is used to compress air which can then 

demand, all the wind power is used to drive the pump and compressor 
and if required additional compressed air is supplied by a storage unit. 
The analysis shows that increasing the combustion temperature 

speed reduce both energy and exergy efficiency of the overall system. 


Others, including economics 


13/01730 Analysis of U.S. residential wood energy 
consumption: 1967-2009 

Song, N. et at. Energy Economics, 2012, 34, (6), 2116-2124. 

wood (wood energy) in the USA. An estimated error correction model 
with data from 1967 to 2009 suggests that residential wood energy 

technological progress, urbanization, accessibility of non-wood energy, 


income per capita and number of houses. But the rising price of non¬ 
consumption has also been sensitive to changes in wage rate in both the 

1967 is negligible. Wood energy is expected to continue to account for a 
small share of residential energy consumption unless public policies 
improve wood energy cost competitiveness relative to non-wood 
energy. 


13/01731 Bioenergy production and use: comparative 
analysis of the economic and environmental effects 

Hennig, C. and Gawor, M. Energy Conversion and Management, 2012, 
63, 130-137. 

power generation in Germany with respect to the Renewable Energy 
Sources Act (EEG), a significant policy instrument for promoting 
electricity generation based on renewable energy sources. The aim is 

environmental impact and are cost-effective. To achieve this objective 
several research steps were undertaken, including a life-cycle analysis 
(LCA), economic analysis and the determination of the C0 2 abatement 
costs. Besides, the authors show and discuss how a simplification of the 

greenhouse gases or the application of different calculation method- 

affect the results. Overall the results show that the use of solid (wood) 
and gaseous biomass pathways causes both the lowest environmental 
impacts and electricity production costs when used for electricity 
generation. The choice of the modelling and calculation methodology 

allocation increases the environmental burden related to electricity 
biodegradable waste pathway. 


13/01732 Correlations between biofuels and related 
commodities before and during the food crisis: a taxonomy 
perspective 

Kristoufek, L. et al. Energy Economics, 2012, 34, (5), 1380-1391. 

This paper analyses the relationships between the prices of biodiesel, 

minimal spanning trees and hierarchical trees. To distinguish between 

different frequencies (weekly and monthly). It was found that in short¬ 
term, both ethanol and biodiesel are very weakly connected with the 


a fuels part and a food part. Biodiesel tends to the fuels branch and 
crisis of 2007/2008 are compared, the connections are much stronger 
methodology on the biofuel systems. 


13/01733 Electric cars and wind energy: two problems, one 
solution? A study to combine wind energy and electric cars 
in 2020 in The Netherlands 

Bellekom, S. et al. Energy, 2012, 45, (1), 859-866. 

To limit or, even better, reduce the emission of CO2 and the 


sectors. The Netherlands has set goals to reduce C0 2 emissions, in 
electricity production sector should als 


e renewables and 


Netherlands wants to realize 10 GW of installed wind power in 2020; 


(electric vehicles) in the same year. When EVs are powered with 
electricity from renewable sources, both sectors benefit; as such, it can 

possible effects on the electricity system when introducing a large 
number of EVs and an increasing amount of wind power. The research 
presented models this for the 2020 Dutch situation. The study shows 
that the 2020 electricity system can cope with one million EVs and 
10 GW of wind power, provided that EVs are charged using a load 


13/01734 Evaluating risk-constrained bidding strategies in 
adjustment spot markets for wind power producers 

Moreno, M. A. et al. International Journal of Electrical Power & Energy 
Systems, 2012, 43, (1), 703-71E 

wind farm owner. By means of short-term wind power prediction 
markets, reducing the power deviations and increasing the total 
uncertainties involved in the problem, an optimal bidding strategy can 
strategy could be very risky due to all these uncertainties, a CVaR 

as a way of reducing the risk. A test-case using the Spanish market 
rules during a 10-month period has been used to check the potential 


13/01735 Experimental wave termination in a 2D wave 
tunnel using a cycloidal wave energy converter 

Siegel, S. G. et al. Applied Ocean Research, 2012, 38, 92-99. 

A lift based cycloidal wave energy converter (CycWEC) is investigated 


the wt 
CycW: 


y converter consists of a shaft with one or more hydrofoils 
•ests and submerged at a fixed depth. The operation of the 
sr interacting with straight crested waves is demonstrated. The 

of straight crested harmonic and irregular waves. The impact of design 
parameters such as device size, submergence depth, and number of 

parameter choices, experimental results demonstrate energy ex' * : 




>f the i 


achieved using feedback control to synchronize the rotation of the 

proportion to the wave height. Due to the ability of the CycWEC to 
generate a single sided wave with few harmonic waves, little energy is 


13/01736 How market efficiency and the theory of storage 
link corn and ethanol markets 

Mallory, M. L. et al. Energy Economics, 2012, 34, (6), 2157-2166. 

to develop a conceptual link between the corn and ethanol markets and 
explores statistical evidence for the link. The authors propose that a 

for ethanol, corn and natural gas and then use the theory of storage to 
relationship shows that under certain conditions, future price expec- 

relationship between input and output prices will exist. The authors 
demonstrate validity of the theory using a structural price model and 


Fuel and Energy Abstracts May 2013 279 
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energy source. The hydrokinetic turbine harnesses the power from 

effectiveness of the wind and hydrokinetic turbines depend on the 
performance of the airfoils chosen. Traditionally, standard airfoils, like 
NACA and GOTINGEN, are used for wind and hydrokinetic turbines 
generating energy have the maximum lift coefficient about 1.3 at the 

produce electric energy are 7 and 3 m/s for wind turbine and 

dynamics governing the flow field eliminates the separation bubble by 
the injection of the high momentum fluid through the gab of the double 
blade of airfoil by meaning of the flow control delays the stall up to an 
angle of attack of 20°, with a maximum lift coefficient of 2.06. Hence, 
using double blade airfoils in the wind and hydrokinetic turbines, 
minimum wind and hydrokinetic flow velocities to produce economical 

hydrokinetic turbines. Consequently, the wind power and hydrokinetic 
potentials of Turkey will be re-defined and increased accordingly. 


13/01745 Performance evaluation of hydropower 
generation system using transfer function modelling 

Nwobi-Okoye, C. C. and Igboanugo, A. C. International Journal of 
Electrical Power & Energy Systems, 2012, 43, (1), 245-254. 

Poor electricity generation in Nigeria is a very serious problem. The 

and inefficient performance of Nigeria’s power generation facilities. 
The aim of this study is to develop a new and better way of evaluating 
the performance of hydropower generation facilities in order to 
improve their performance using transfer function modelling. It 

process over a 10-year period and developing transfer function models 
indicators. Based on the performance indicators obtained from the 

facility was worst in the year 2006 and best in 2003. Generally the 
indicators (coefficient of performance) were undulating over the 10- 
year period. Finally based on the fact the power plant has under- 
performed over the years, a value of coefficient of performance which 

was suggested as a benchmark below which a hydropower plant is 
assumed to have underperformed. The result of this study is expected 
to open new ways to improving maintenance effectiveness and 

be of immense help in improving power generation in Nigeria and 
elsewhere. 


13/01746 Prospects for pumped-hydro storage in 
Germany 

Steffen, B. Energy Policy, 2012, 45, 420-429. 

After a period of hibernation, the development ^of pumped-hydro 
increasing share of intermittent renewable generation, a variety of 
available capacity by up to 60% until the end of the decade. This 
potential as well as possible barriers. Overall, the prospects for new 
remains a major challenge. 


13/01747 Providing adequate economic incentives for 
bioenergies with C0 2 capture and geological storage 

Ricci, O. Energy Policy, 2012, 44, 362-373. 

Knowing that carbon capture and storage (CCS) could play an 
important role in reducing emissions, it is important to have a good 
understanding of this role and the importance of environmental 
policies to support carbon capture and geological storage from 
bioenergies (BECCS). To date CCS technologies are not deployed 
on a commercial level, and policy instruments should be used to 

pollution. The aim of this paper is to compare the cost-efficiency of 


a cap and trade system, and a subsidy on captured emissions) needed to 
spur the adoption of CCS and BECCS, using a dynamic general 

assessing economy-wide impacts of environmental and technological 
policies. The study shows that BECCS will be deployed only if a 
specific subsidy per unit of biomass emissions captured with a CCS 

efficient instruments for achieving a given emissions reduction target 
are a specific subsidy that rewards captured emissions and a carbon tax 


13/01748 Reverse power management in a wind diesel 
system with a battery energy storage 

Sebastian, R. International Journal of Electrical Power & Energy 
Systems, 2012, 44, (1), 160-167. 

hybrid system (WDHS) comprising a diesel generator (DG), a wind 
turbine generator (WTG), the consumer load, a Ni-Cd battery based 
energy storage system (BESS) and a distributed control system (DCS). 
All the models of the previously mentioned components are presented 
and the performance of the WDHS is tested through simulation. 
Simulation results with graphs for frequency and voltage of the isolated 

elements and the battery voltage/current/state of charge are presented 

the load consumed power to a level less than the WTG produced 
power, so that to balance active powers a negative DG power is needed 
(DG reverse power). As the DG speed governor cannot control system 
frequency in a DG reserve power situation, it is shown how the DCS 

in a positive power interval. The negative wind step decreases the WTG 
needed DG power returns to positive, so that the BESS is not needed 

13/01749 Risk-limiting dispatch for integrating renewable 

Rajagopal, R. et al. International Journal of Electrical Power & Energy 
Systems, 2012, 44, (1), 615-628. 

Risk-limiting dispatch (RLD) is formulated as the optimal solution to a 
operator (SO) purchases forward energy and reserve capacity over a 
real time. Each decision is based on the most recent available 

The accumulated energy blocks must at each time t match the net 
demand D(t) = L(t) - W(t). The load L and renewable power W are 
both random processes. The expected cost of a dispatch is the sum of 

from mismatch between net demand and energy supply. The paper 
derives computable ‘closed-form’ formulas for RLD. Numerical 

substantially reduced by recognizing that risk from current decisions 

and reserve capacity markets; and by better forecasts. These reductions 
are quantified and can be used to explore changes in the SO’s decision 
structure, forecasting technology, and renewable penetration. 


13/01750 Short-term hydrothermal generation scheduling 
using differential real-coded quantum-inspired evolutionary 
algorithm 

Wang, Y. et al. Energy, 2012, 44, (1), 657-671. 

Short-term hydrothermal generation scheduling aims at determining 
optimal hydro and thermal generations to achieve minimum fuel cost of 
thermal plants for a 1 day or a 1 week while meeting various hydraulic 
and electric system constraints. The problem is viewed as a complex 

transmission losses with a set of operation operational and physical 
coded quantum-inspired evolutionary algorithm (DRQEA) for solving 
adaptive differential mutation and crossover mechanism are proposed 

heuristic strategies designed by their characteristics. The effectiveness 
systems, which consist of two sub-systems: hydro sub-system and 
compared with other methods, and simulation and comparison results 

speed. The proposed algorithm can also apply to other dynamic 
power system. 


13/01751 Solving a woody biomass truck scheduling 
problem for a transport company in Western Oregon, USA 

Han, S.-K. and Murphy, G. E. Biomass and Bioenergy, 2012, 44, 47-55. 

renewable energy has been steadily considered and widely expounded 
change. The use of woody biomass, in particular, has received 

duction and transportation costs can be a barrier to woody biomass 
utilization in some regions. Identifying or developing cost effective 
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acoustic (TA) lasers were analysed and studied. Sound pressure level 
sound waves at different distances from the openings of the TA laser 

two TA lasers at or near the focusing point were found to be almost 
180° out of phase when the distance between the openings of the two 

laser axes did not exceed 135°. As the distance increased, it became 
separation distances greater than three times tube diameter, the sound 
outputs varied periodically with time. With the openings of the two TA 

when the angle between the laser axes was very close to 180°. In this 
case, the glass tube opening was no longer a pressure anti-node and the 

the tube length. 


13/01759 Advantages and disadvantages associated with 
introducing an extra rarefied gas layer into a rotating 
microsystem filled with a liquid lubricant: first and second 
law analyses 

Shamshiri, M. et al. Energy, 2012, 45, (1), 716-728. 

In this study, the effects of rarefaction, viscous dissipation, aspect ratio, 

with a two-phase flow ^within a rotating microsystem are investigated. It 

Navier-Stokes-Fourier equations in the cylindrical reference frame are 
phenomena for the gaseous phase are taken into account. Considering 
conditions of uniform heat flux and constant wall temperature, three 

average entropy generation rate and the Bejan number pertained to the 
evaluating the impact of the gas layer on shear and temperature 
discussed. 


13/01760 Clear-sky irradiance predictions for solar 
resource mapping and large-scale applications: improved 
validation methodology and detailed performance analysis 
of 18 broadband radiative models 

Gueymard, C. A. Solar Energy, 2012, 86, (8), 2145-2169. 

The intrinsic performance of 18 broadband radiative models is 

irradiances under clear skies from atmospheric data, and have all been 
(or still are) involved in large-scale applications, for instance to 
prepare solar resource maps and datasets, or to evaluate solar radiation 
in GIS software. The input data to the models include accurate aerosol 
and water vapour measurements by collocated sunphotometers, if 

use of various tools to avoid cloud contamination of the test data. The 
intrinsic performance of the models is evaluated by comparison 
between their predictions and measurements at high frequency (1- 
.. " 3-minute at one site). The total 


linty o 


% for 


direct irradiance, and 5% for diffuse and global irradiance. Various 

differences between the data series, as well as the agreement between 
the cumulative distribution functions. In the latter case, stringent 
statistics based on the Komolgorov-Smirnov (KS) test are used. Large 
differences in performance are apparent between models. Those that 
require more atmospheric inputs perform usually better than simpler 
models. Whereas many models can predict the global horizontal 

measurements, the prediction of direct irradiance is less accurate, 
deficient in most models. The cumulative distribution functions also 

four statistical indicators: mean bias difference, root mean square 
difference (RMSD), total uncertainty with 95% confidence limits 

optimally combines two KS indices with RMSD. For direct irradiance, 
consistently high rankings are obtained with five models (REST2, 
Ineichen. Hoyt, Bird, and Iqbal-C, in decreasing order of performance) 

inferior performance of models requiring little or no atmospheric 
inputs suggests that large-scale solar resource products derived from 


and affect all-sky predictions as well - resulting in potential biases in 


13/01761 Comparative monitoring and data regression of 
various sized commercial lightpipes 

Su, Y. et al. Energy and Buildings, 2012, 50, 308-314. 

This paper presents comparative monitoring of various sized commer¬ 
cial lightpipes at a purpose-built test shed with a pitched roof. The 
purpose of monitoring is to simultaneously compare the performance 

establishing a formula for performance prediction. The photometric 

adopted as an approximation to the photometric integrating sphere, 
is employed to determine the lumen output of the lightpipes under real 
sky condition. This study presents monitoring of four sized lightpipes: 
straight 0530 mm, elbowed 0530 mm (with a tilted entrance), elbowed 
0450 mm and elbowed 0230 mm. A mathematical model is proposed 
to correlate the measured lumen output, horizontal global illuminance, 

altitude and azimuth, and orientation of elbow if an elbowed lightpipe 

of the monitoring data. The formula is then used to predict the lumen 
output of a lightpipe from the measured global illuminance for the 

predicted lumen output is generally satisfactory. The formula may bi 


13/01762 Efficiencies of power flash cycles 

Lai, N. A. and Fischer, J. Energy, 2012, 44, (1), 1017-1027. 

Power flash cycles (PFC) are a generalization of trilateral cycles (TLC) 
in which the compressed liquid is heated up to its boiling point and 

end point of the expansion may be in the wet vapour region (TLC) or in 
systems including the heat transfer to and from the cycles with 
criterion is the exergy efficiency for power production at different 

^^“^^^“^^^(^(^“G^T^C^^Comimrison^wdt^TLC 11 ^)? 1 wamr] 
organic Rankine cycles (ORC) and water Clausius-Rankine cycles are 

efficiencies than ORC but larger volume flows at the expander outlet, 
highest power production efficiencies. The disadvantages of water are 

alkanes like cyclopentane are to be preferred in PFC which can have 
significantly smaller outlet volume flows and rather high power 


13/01763 Entransy loss in thermodynamic processes and 
its application 

Cheng, X. and Liang, X. Energy, 2012, 44, (1), 964-972. 

This paper extends it to optimize thermodynamic processes. The 

with which the concept of entransy loss is developed. For the Carnot 
cycle and the irreversible thermodynamic processes where the working 

specific capacity flow rates, the maximum entransy loss leads to the 
loss in thermodynamic processes. However, the entropy generation 

Therefore, the concept of entransy loss could describe the performance 
of thermodynamic processes. Then, the principle is used to optimize 

of the irreversible Brayton cycle. For these problems, the operation 
calculating the maximum entransy loss when the entransy loss induced 
analysis of the air conditioning system for room heating with heat-work 
relation with the input heat. 

13/01764 Experimental study of the water in oil emulsions 
features by differential scanning calorimetry analysis 

Mura, E. et al. Applied Energy, 2012, 97, 834-840. 

The present work proposes a differential scanning calorimetric (DSC) 
analysis approach in order to characterize a W/O emulsion in function 

correlation between the most probable boiling temperatures of the 
droplets and their radii involves the evaluation of the story of the 


Fuel and Energy Abstracts May 2013 283 



14 Fuel science and technology (fundamental science, analysis, instrumentation) 


programmable oven. A set of seven emulsions, containing the same 
diameters and tested several times. The resulting thermograms are 

temperature for every emulsion in function of the dispersed water 
droplets size. The results show that the smaller the dispersed water 

degree of metastability, included in a range temperature from 5 to 
dispersed water droplets size. 


13/01765 Hydraulics of subaqueous ash flows as deduced 
from their deposits 

Doronzo, D. M. and Dellino, P. Journal of Volcanology and Geothermal 
Research, 2012, 239-240, 12-18. 

Subaqueous ash flows are gravity currents consisting of a mixture of sea 
(VTCs), they can be generated because of remobilization of pyroclastic 
as well as far away, during an explosive eruption. The VTC upper part 

characterized by cross-laminations, planar and convolute laminations, 
the analysis of some VTC hydraulic parameters is presented in order to 
engineering approach is proposed, which consists of calculating 

thickness, but is viscous at its base. First, cross-laminations are directly 
laminations aggrade over the newly formed substrate. Finally, fine- 


13/01766 In-plane transport effects on hydrogen depletion 
and carbon corrosion induced by anode flooding in proton 
exchange membrane fuel cells 

Yang, X. G. et al. International Journal of Heat and Mass Transfer, 
2012, 55, (17-18), 4754-4765. 

Anode flooding is frequently encountered in proton exchange 

subsequently result in carbon corrosion in catalyst layers. This work 
develops a two-dimensional computational model and focuses atten- 

medium when part of the anode channel is clogged. In-plane 
transport at the fringe of the flooded area. As the reactant flows deep 
to nitrogen accumulation in the anode. Moreover, if hydrogen outside 
hydrogen to deplete completely is reduced substantially, leading to an 

is emphasized in this work, and the effect of in-plane proton 
rate of carbon corrosion, which is demonstrated to be solely 
influenced by the kinetics of oxygen reduction reaction at low voltages. 


13/01767 Interpreting tracer tests in the enhanced 
geothermal system (EGS) of Soultz-sous-Forets using the 
equivalent stratified medium approach 

Radilla, G. et al. Geothermics, 2012, 44, 43-51. 

A new interpretation of tracer tests performed in 2005 in the French 


talysi 


of fl 


;nifican 


differences in terms of connectivity between the injection well (GPK3) 
and the two production wells (GPK2 and GPK4). The results suggested 
the existence of at least three fluid circulation loops. Two of them 

connecting GPK3 to GPK4. The present analysis is based on the 
loop corresponds to a flow path through the rock formation and is 

meability distribution. The heterogeneity of this equivalent porous 
medium is quantified by the stratification factor defined as the 

of the concentration curves for both production wells was obtained, 
different levels of heterogeneity. The wellhead pressure recorded 

loops. Loop 1 appears to be very permeable and narrow while loops 2 
and 3 are less permeable and wider. This tracer test model is compared 


the Soultz Graben intersecting GPK2 and GPK3 could explain the 


13/01768 Kinetic energy harvesting with bistable 
oscillators 

Vocca, H. et al. Applied Energy, 2012, 97, 771-776. 

The goal of powering small-scale electronic mobile devices with energy 

great research effort. It has been observed that the harvesting of kinetic 
thermal noise up to machine vibrations) is an interesting option due to 
solutions for vibration energy harvesting ^ are based on oscillating 

) the ambient dominant frequency. 

energy distributed over a wide spectrum of frequencies, being rich 
especially at low frequency, and frequency tuning is not always possible 
due to geometrical/dynamical constraints. This paper discusses a 

of stochastic bistable oscillators employed to model non-linear piezo- 

of present approaches. The digitally simulated output response of a 
vibrations is presented. The results of the simulations confirm the 


designed to be resonantly tuned 


How 


s the 


13/01769 Numerical solution of the multi-group integro- 
differential equation of the neutron diffusion kinetics in 
2D-Cartesian geometry 

Quintero-Leyva, B. Annals of Nuclear Energy, 2012, 48, 130-133. 
diffusion kinetics (IDE-NDK) was solved numerically using two- 
progressive polynomial approximation (BP„). Two applications were 
removal macroscopic cross sections of the driver material of the 2D- 

accuracy when compared with the results of other codes. BP„ did not 
show the undesirable oscillations that appeared in other codes. 

13/01770 Pseudopillow fracture systems in lavas: insights 
into cooling mechanisms and environments from lava flow 
fractures 

Forbes, A. E. S. et al. Journal of Volcanology and Geothermal Research, 
2012, 245-246, 68-80. 

Detailed field observations of structures within the flow front of a 
Holocene trachyandesite lava from Snaefellsnes, Iceland, are presented. 

brittle and ductile deformation textures that record processes of lava 
interior is characterized by structures consisting of a large (metre- 
subsidiary fractures perpendicular to the master fracture. Such 

compositions from basalt to dacite and called pseudopillows or 
pseudopillow fractures. The authors propose the term ‘pseudopillow 

fracture types occurring together. All documented occurrences of 
interact with an aqueous coolant (i.e. liquid water, ice or snow). They 

banding to identify three distinct types of master fracture and two types 
of subsidiary fractures. Master fracture surface textures used to identify 
fracture mechanisms include chisel marks (striae), cavitation dimples, 
river lines and rough/smooth fracture surface textures. These indicate 

fracture. Chisel marks on subsidiary fractures indicate comparative 
of fracture. The authors propose a model for pseudopillow fracture 
textures and fracture propagation mechanisms and discuss their 



13/01771 Results of experimental investigations on the 
heat conductivity of nanofluids based on diathermic oil for 
high temperature applications 

Colangelo, G. et al. Applied Energy, 2012, 97, 828-833. 

The work reported in this paper shows the experimental results from a 
study on diathermic oil based nanofluids. Diathermic oil finds 
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affected more by the radiation from the vertical cold surface than by 
regarding skin temperature change during sessions. 


13/01793 Comparison of potentially toxic metals leaching 
from weathered rocks at a closed mine site between 
laboratory columns and field observation 

Villafane, O. R. S. et al. Applied Geochemistry, 2012, 27, (12), 2271- 
2279. 

Potentially toxic metals, such as Cu, Pb and Zn, are leached from 
weathered rocks at many closed mine sites due to the acidic 

metals may cause contamination of surrounding water bodies. In this 
study, both laboratory column experiments and field observations at a 

the leaching behaviour of Cu, Pb and Zn. The thickness of the surface 

experiments while porous cups for porewater sampling were set up at 
different depths (GL-15, GL-45, GL-70, and GL-95cm) for the field 
observations. Deionized water was added once a week over 75 weeks to 

vacuum pump in several sampling campaigns (over 18 months). Similar 
low pH and leaching behaviour of potentially toxic metals were 
observed for column experiments and field observations. A moderate 
increase in concentration with depth was observed for Cu and Zn. 

suggests that the leaching of Cu and Zn is enhanced by the length of 
concentration is restricted by the precipitation of insoluble Pb sulfate. 

of some potentially toxic metals, which is important when designing 


13/01794 Conversion of biomass from an invasive species 
into activated carbons for removal of nitrate from 
wastewater 

Nunell, G. V. et al. Biomass and Bioenergy, 2012, 44, 87-95. 
Development of activated carbons targeted at nitrate ion removal is 
investigated by chemical activation of sawdust from the invasive species 

are comparatively used as activating agent. Its effect on main 


carbons in nitrate removal is compared with those determined for a 
the best effectiveness in nitrate removal, as determined from 

The behaviour is consistent with the development of surface basic 
groups and the more basic character of these carbons. Noticeable 

treatment with a saturated urea solution, with removal levels of ~80- 
the urea-treated carbons is in direct correlation with their enhanced 


13/01795 Decomposition of biogas residues in soil and 
their effects on microbial growth kinetics and enzyme 
activities 

Chen, R. et al. Biomass and Bioenergy, 2012, 45, 221-229. 

use of biogas residues as organic fertilizers. However, control of 

land use, especially with respect to mitigating greenhouse effects and 

compared C0 2 emissions, microbial growth and extracellular enzyme 
activities in agricultural soil amended with biogas residues (BGR) 

organic C added was mineralized and evolved as C0 2 with BGR and 
approach, BGR and MST significantly decreased the specific microbial 
indicating a clear shift in the microbial community to slower-growing 

with the less labile C and more lignin in biogas residues, observed p 
values and microbial biomass C were lower after BGR application than 

the activity of three extracellular enzymes: /3-glucosidase and cellobio- 

xylanase, which is involved in hemicellulose decomposition. In contrast, 
MST significantly increased the activity of these three enzymes. The 
application of biogas residues in short-term experiment leads to a 34% 
increase in soil C content and slower C turnover as compared to 


13/01796 Decomposition of the environmental inefficiency 
of the meta-frontier with undesirable output 

Chiu, C.-R. et al. Energy Economics, 2012, 34, (5), 1392-1399. 

This study presents an alternative analysis framework to evaluate the 

environmental efficiency measurement. The proposed framework 
combines the directional distance function and a meta-frontier 

about by enhanced technical management at 

measure the environmental efficiency in 90 countries worldwide for the 
2003-2007 period. The results showed that when the meta-technology 
set is used as the evaluation basis, the average environmental efficiency 
of high competitiveness countries is greater than that of lower-middle, 
low, and upper-middle competitiveness countries. The upper-middle 

-- -‘ : rs perform worse than the lower-middle and 

' our force 


of tl 


usage and carbon dioxide emissions in these cou 

petitiveness countries can be attributed to managerial failure in the 
; attributed to technological 


competit 


/ competitiveness countries c 


13/01797 Does generation form influence environmental 
efficiency performance? An analysis of China’s power 
system 

Xie, B.-C. et al. Applied Energy, 2012, 96, 261-271. 



environmental efficiency studies that assess both economic benefits and 

generation forms is a critical field in improving environmental 
efficiency. Here the authors classify the 30 provincial administrative 
regions in China into three categories according to the proportion of 

DEA model to compare their efficiency performance. Analysis of the 
evaluation results leads to the following conclusions. Generation forms 
have a significant influence on the environmental efficiency perform¬ 
ance of power systems, but the differences vary greatly according to the 

energy development has achieved its objective in the generation 
division and further policy reforms should be extended to the grid 
division. A more flexible power development plan should be 

planning of power system development on a national basis. 


13/01798 Fast evolution of urban ultrafine particles: 
implications for deposition doses in the human respiratory 
system 

Manigrasso, M. and Avino, P. Atmosph Fn mment, 2012, 51, 116— 


Tht 




: of ultrafine 


:s (UFP) (diameters < 100 nm) on 
d in many toxicological studies. It is 
elevant respiratory exposure of the 


therefore important to assess 

measured with 1 s time resolution, in a street canyon, in proximity to 
traffic, with the purpose of studying the fast evolution of UFP doses 
deposited in the respiratory system. Close to the traffic, nucleation 


n few 

s of seconds. As a consequence, the exposure pattern, t 


traffic, m 


i of ai 


1 of 10 7 particles, with 
maximum values tor tne alveolar interstitial region. For the correct 
estimate of short-term exposures, in scenarios involving proximity to 

time resolution able to trace the fast evolution of aerosol from vehicle 
distributions shift from 10 to 20 nm (nucleation particles) to greater 


;r (up i 


it 60 nm). 


13/01799 Global warming and electricity demand in the 
rapidly growing city of Delhi: a semi-parametric variable 
coefficient approach 

Gupta, E. Energy Economics, 2012, 34, (5), 1407-1421. 

Delhi, India using daily data on electricity demand and apparent 
parametric variable coefficient model in order to investigate the impact 

studies, electricity demand is a U-shaped function of temperature. The 
authors find the rising part of the temperature-electricity curve to 
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intergenerational sense. The aversion increases with a rising epsilon, 
consideration. The trade-off between equality and efficiency is thereby 

effects are of great political interest not only in Germany but also in the 
European Union and in the OECD as recent studies by these 


13/01806 Minimizing the thermal impact of computing 
equipment upgrades in data centers 

Siriwardana, J. et at. Energy and Buildings, 2012, 50, 81-92. 

Upgrading of today’s air-cooled data centres (DCs) with high- 
performance computing, networking, and storage equipment is a 
challenging task due to typically higher power needs andmore adverse 

the power and heat load in DCs, load spreading is commonly applied. 


multiple racks if the power requirement and heat generation of new 
load spreading technique that allows upgrading of the computing 
cooling environment. This approach is based on an abstract heat-flow 

fluid dynamics simulations. The optimum placement of the new 
swarm optimization technique to this model. The effectiveness of this 


DC. The results show that this holistic approach for optimizing the 
forms the conventional load spreading technique. 


13/01807 Modeling the exergy behavior of human body 

Mady, C. E. K. et al. Energy, 2012, 45, (1), 546-553. 

Exergy analysis is applied to assess the energy conversion processes 

health and performance based on the concepts of exergy destroyed rate 
simulated by a model composed of 15 cylinders with elliptical cross 

legs and feet. For each, a combination of tissues is considered. The 
energy equation is solved for each cylinder, being possible to obtain 

conditions. With this model, it is possible to obtain heat and mass flow 
respiration. The exergy balances provide the exergy variation due to 

time for each compartments tissue and blood, the sum of which leads to 
the total variation of the body. Results indicate that exergy destroyed 
and exergy efficiency decrease over lifespan and the human body is 
more efficient and destroys less exergy in lower relative humidities and 


13/01808 Patterns of occupant interaction with window 
blinds: a literature review 

Van Den Wymelenberg, K. Energy and Buildings, 2012, 51, 165-176. 
There is no comprehensive consensus about the way people operate 
blinds or the motivating factors that influence their decisions. 
However, there is a substantial body of research, encompassing data 

of blind use can affect the energy consumption of buildings 
do not account properly for these blind use patterns will have greater 

blind control is offered. Specifically, this paper reviews the energy 
implications of blind use, blind occlusion and rate of change from field 

investigations into user acceptance of automated blind control, and 
next steps for research are provided. Addressing these gaps is critical 


13/01809 Quantification of gains and risks of static thermal 
rating based on typical meteorological year 

Heckenbergerova, J. et al. International Journal of Electrical Power & 
Energy Systems, 2012, 44, (1), 227-235. 

The growing demand for electricity and the restructuring of power 
markets is forcing the power industry to change the way that power 

have been operated based on fixed deterministic thermal ratings, 

come this limitation led to the development of alternative rating 
strategies based on probabilistic and dynamic methods. In this paper, a 


results of load and energy throughput analyses show that the use of this 
traditional deterministic rating methods. However, this approach can 

problems associated with the use of a probabilistic static thermal rating 
method, the authors performed a sensitivity study. Statistical analysis 

weather data are inflated. Additional results confirm that values of risk 
significantly affect the resulting rating values. The authors suggest 


Chen, D. et al. Energy and Buildings, 2012, 51, 223-233. 

different climatic variables at different time scales on residential 


o future weather data st 


is found that the 


cooling energy requirement predictions in temperate and hot climates, 


changes in at least two climatic variables, namely air temperature and 
humidity. However, for cooling energy requirement predictions in 
relatively cold climates, future weather preparation should consider the 

least air temperature, solar irradiance and humidity. Alternatively, 
changes in at least the mean monthly air temperature, daily maximum/ 

energy requirement predictions obtained using any two future weather 


to be within or around 10% difference from each other. 


13/01811 Siting locally-unwanted facilities: what can be 
learnt from the location of Italian power plants 

Garrone, P. and Groppi, A. Energy Policy, 2012, 45, 176-186. 

The reaction of communities to the development of energy facilities is 
based on the environmental impact of the investment, but it also 

actions. This work examined the requests of authorization of Italian 

efficiency of market-based siting policies. The classical location factors, 
e.g. infrastructure availability, have been confirmed to play a role, and 
there is weak evidence that authorization demands have targeted 
communities that suffer less environmental damage. However the 
findings have also revealed that power producers are likely to avoid 
potentially suitable sites if they host a highly activistic community. The 

could improve the alignment between community responses and the 

13/01812 Social groups and C0 2 emissions in Spanish 
households 

Duarte, R. et al. Energy Policy, 2012, 44, 441-450. 

This paper examines the social factors that underlie the composition of 

The study throws light on the relationships between the parameters 
local population density, head of household’s level of education and 


iss) at 


with rt 


demand for goods and services. On this basis, the authors determine 
which consumption patterns are best aligned with sustainable growth 

determine the volume of emissions for each household in terms of their 
consumption patterns. The methodology proposed combines linear 
elasticity with respect to spending. 

13/01813 Solar assisted absorption cooling cycles for 
reduction of global warming: a multi-objective optimization 
approach 

Gebreslassie, B. H. et al. Solar Energy, 2012, 86, (7), 2083-2094. 

This work addresses the use of absorption cycles combined with solar 
energy for reducing greenhouse gas (GHG) emissions in the cooling 
sector. The problem of satisfying a given cooling demand at minimum 

linear optimization problem that seeks to minimize the total cost of the 
cooling application and its contribution to global warming. The latter 
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13/01847 A feasibility study on solar-wall systems for 
domestic heating - an affordable solution for fuel poverty 

Wang, F. et al. Solar Energy, 2012, 86, (9), 2405-2415. 

A solar wall heating (SWH) system was developed to provide low-cost 


solar heat collected during the day and heat the bedrooms during the 
and a computational model of it were developed to investigate the 
iterations of its modes of use. The temperatures throughout the wall 

An unsteady state computational fluid dynamics model was developed 
and validated using the measured data and setup to test a number of 
key variables of the solar wall heating system in use. These included 
optimization control strategies and maximization strategies for the 

paper presents the modelled results of the solar thermal storage and 
typical Scottish tenement flat in the Scottish climate. In addition the 

water supply of two typical dwellings based on two reliable methods: 
(a) a purpose-built dynamic thermal model and (b) data collected in 

current solar hot water systems can be improved on so that, even in 


domestic hot water, but also domestic space heating, particularly in 
of the system in use suggested a 16-year payback period for such a 


13/01850 An energy source policy assessment using 
analytical hierarchy process 

Erol, O. and Kilki§, B. Energy Conversion and Management, 2012, 63, 
245-252. 

Energy resource planning for a district in the built environment is a 
challenging issue for the authorities. They have to take many criteria 
into account in order to derive sustainable, robust, and long-term 
energy policies. Among these criteria authorities have to look at the 
alternatives from different point of views, such as the environmental- 

this study, an analytical hierarchy process (AHP) method was 
This method was applied to the district of Aydin in Turkey. 

highest priority and can be realized by local residents and government, 
while industry and government can make investments for geothermal 

technology. 


13/01851 An improved two-step floating catchment area 
method for supporting district building energy planning: 
a case study of Yongding County city, China 

Yu, D. et al. Applied Energy, 2012, 95, 156-163. 

Traditional energy planning methods emphasize the total energy 
distribution in energy demand and supply within a region or city. An 
developed to reflect internal heterogeneity in energy demand and/or 


digital e 


-ietyof 


t. The first part of the method delineates h 


second part evaluates how much to be obtained by a consumer from the 
Yongding County city, China for supporting district building energy 
address interactions between energy demand and supply across tax lots 
sources to meet specific categories of spatial energy demand. 


13/01848 A new paradigm for the design and management 
of building systems 

Lawrence, T. M. et al. Energy and Buildings, 2012, 51, 56-63. 
Leveraging the emerging technologies of energy informatics and cross- 

are designed and operated. The basic premise of energy informatics 


tion, which, in a simple fashion, is asserted as ‘energy + information = 
less energy’. The concept of informatics can be applied to energy issues 
in the built environment from scales ranging from individual pieces of 
equipment (such as with fault detection and diagnostics) up to regional 

management and modelling (FMM) is introduced as a new form of 
increasing energy efficiency in building operations. There are three 
modelling, and management. The characteristics and use of FMM 

professionals in the operation of complex building systems. 


13/01849 A simulation model for reliability-based appraisal 
of an energy policy: the case of Lebanon 

Hamdan, H. A. et al. Energy Policy, 2012, 45, 293-303. 

The Lebanese Electric Power System (LEPS) has been suffering from 
technical and financial deficiencies for decades and mirrors the 


|uate or no power systems planning resulting in incomplete and 
nstability, huge debts, unavailability of financing desired projects and 


ency in 


a. The 


jpgrat 




: the adoption of a comprehensive energy policy that 
financial, administrative and governance aspects of the system. In this 

on integration between energy modelling and financial modelling. The 
paper utilizes the load modification technique as a probabilistic tool to 

overall cost, technical/commercial losses and reliability. Scenarios 
impacts are compared with business-as-usual scenarios which assume 

on the usefulness of the proposed evaluation methodology and the 
effectiveness of the adopted energy policy for Lebanon and other 


13/01852 Analysis of innovative micro-CHP systems to 
meet household energy demands 

Barbieri, E. S. et al. Applied Energy, 2012, 97, 723-733. 

This paper presents an analysis aimed to evaluate the feasibility of 

energy demands of single family users. The considered CLIP systems, 
technologies (internal combustion engines, micro-gas turbines, m 


e cycle 


ling engines 


and then 


>rs) 


which are already available on the market or will be available in the 
thermal energy storage u: 




:e « th 


ergy p< 


energy demand of two single-family dwellings, with different floor 
CHP system. The results presented in this paper allow the most 
to be identified. From an energy point of view, the considered CHP 

with a primary energy saving index that is always higher than 20%. 
Moreover, the correct sizing of the thermal energy storage unit capacity 

reasonable target for the marginal cost of a CLIP system for household 
heating is approximately €3000/kW„, even though the absence of 
incentives does not make any of the technologies very attractive at 


13/01853 Assessing the benefits of regulating power 
market integration in Northern Europe 

Jaehnert, S. and Doorman, G. L. International Journal of Electrical 
Power & Energy Systems, 2012, 43, (1), 70-79. 

The expected increase of intermittent electricity production from 
renewable sources in northern Europe poses rising challenges to the 

particularly the Norwegian, is in a favourable position to provide the 
continental Europe an integration of markets for balancing services 

neously, the European Union enforces the liberalization and inte¬ 
gration of national European power markets, including the regulating 
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research, the following were carried out: (i) a group of educational 
decision tree; (ii) a number of similar projects were retrieved from the 

accuracy of prediction was improved, using the combination of genetic 
algorithms, the artificial neural network, and multiple regression 

purposes: (i) preliminary research on the systematic and continuous 
(ii) basic research on electric-energy consumption prediction based on 
optimum facility that can more effectively apply an educational-facility 


13/01888 Assessment of potential energy saving using 
cluster analysis: a case study of lighting systems in 
buildings 

Petcharat, S. et al. Energy and Buildings, 2012, 52, 145-152. 

The promulgation of a building energy code needs an accurate 
estimation of ^potential energy savings to ensure that its implemen- 

tive for the whole sector. However, the actual data of building energy 

this study, cluster analysis is thus introduced to estimate potential 
energy savings in lighting systems in buildings, in comparison with the 
general averaging approach. The study covers analyses of both 

with different means, variances, and mixing proportions for the 
investigation. For actual data analysis, LPD values of commercial 
buildings are extracted from an energy audit database. It is found that 

of the actual values (0-11% error) than that computed by the general 

therefore be used to estimate the potential energy savings for lighting 
systems in buildings with high accuracy. 


13/01889 Considerations on design optimization criteria for 
windows providing low energy consumption and high visual 
comfort 

Ochoa, C. E. et al. Applied Energy, 2012, 95, 238-245. 

Apparent window size contradictions arise when optimizing simul- 

Diverse multi-objective optimization methods exist, but basic questions 
measures. This work aims to determine the suitability of combined 
consumption with high visual comfort and performance. The paper 

and visual aspects. A series of energy and visual criteria were selected, 
defining acceptance thresholds for dynamic evaluations. Whole¬ 
building computer simulations were performed on a standardized 
office located in a temperate climate. Discrete window-to-wall ratio 

solution space. Results were classified using a graphical optimization 
requirements. Most project expectations can be met within the range of 

needing additional control devices. Applying various related criteria 
with adequate values increases the diversity of acceptable solutions but 

conceptualized in order to translate them into decisions. This becomes 


13/01890 Design strategy for maximizing the 
energy-efficiency of a localized floor-heating system 
using a thermal manikin with human thermoregulatory 
control 

Foda, E. and Siren, K. Energy and Buildings, 2012, 51, 111-121. 
Localized heating, ventilation and air-conditioning systems with the 

towards energy-saving in buildings. The design of such systems needs 
to involve evaluation of the local thermal comfort that corresponds to 
different body segment; 
a thermal manikin i 

systems for a single seated person. The experimented v; 
experimentally found subject to thermal comfort criteria a 


application. The energy consumption of the floor-heating systems was 
variants. The results showed that in large hall space under lowered 


13/01891 Dilemma between economic development and 
energy conservation: energy rebound effect in China 

Lin, B. et al. Liu, X. Energy, 2012, 45, (1), 867-873. 

Promoting technological development to improve energy efficiency has 

the existence of energy rebound effect will impose negative effects on 
the final result of energy saving. This paper adopts the Malmquist 
index approach to estimate the contribution of technological progress 
to economic growth. It also also uses the logarithmic mean weight 

the energy intensity. Based on the above, the authors set up a model to 

results show that, over 1981-2009, energy rebound effect amounts 
averagely to 53.2%, implying that China cannot simply rely on technical 
means to reduce energy consumption and emission. Economic 

13/01892 Economic feasibility of a novel energy efficient 
middle vessel batch distillation to reduce energy use 

Babu, G. U. B. et al. Energy, 2012, 45, (1), 626-633. 

batch distillation involves more wastage of energy compared to 


sting it 


ency, t 


middle vessel batch distillation (MVBD) c< 
this paper, a rigorous model for an MVBD process for the separation 

behaviour. In order to obtain the products at their maximum 
the representative configuration. This contribution introduces a heat 
and economic potentials. This novel heat integration technique is 

overhead vapour before thermally coupling it with the reboiler liquid. 
Interestingly, along with the compression ratio (CR), the other two 

compressor and that of an external medium (here, steam) that provides 
assisted column originally involves the simultaneous adaptation of two 

results show that a cost savings predicted in the heat integrated 
MVBD scheme can be achieved along with a substantial reduction in 


13/01893 Energy savings potential in buildings and 
overcoming market barriers in member states of the 
European Union 

Tuominen, P. et al. Energy and Buildings, 2012, 51, 48-55. 

In this study the barriers to energy savings and the policy measures set 

holders in 10 European Union (EU) member states. In addition, an 
estimate of energy savings potential was calculated. It seems that in 

achieved by 2020 and 20% by 2030. A total annual energy saving of 
approximately 150 TWh by 2020 and approximately 280 TWh by 2030 
appears possible. This can be compared to the total annual primary 
energy consumption of 21,000 TWh in all EU countries combined. 
Barriers and policies to overcome them were also studied. This was 
based on a literature review, stakeholder interviews and in-depth 


was that people are not kee 
Another widespread problem 


pollution. The mos 
efficiency retrofits. 


improve energy efficiency of their 
that energy prices do not include all 
commonly reported public policy measures in use 


13/01894 Energy substitutability and modernization of 
energy-consuming technologies 

Hritonenko, N. and Yatsenko, Y. Energy Economics, 2012, 34, (5), 
1548-1556. 

The paper examines long-term strategies of capital modernization 

energy regulation, and substitutability between energy and capital. To 
describe modernization of physical capital, the authors use a vintage 
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capital and energy. The models take into account (i) availability of new 
more energy-efficient equipment under energy-saving technical pro¬ 
gress, (ii) possibility of buying new capital with various combinations of 
energy parameters and prices, (iii) controlled scrapping of obsolete 

elasticity of substitution between capital and energy impacts the capital 
modernization policy. In particular, it is proven that the optimal 


13/01895 Evaluating target speeds of passenger trains in 
China for energy saving in the effect of different formation 
scales and traction capacities 

Feng, X. et al. International Journal of Electrical Power & Energy 
Systems, 2012, 42, (1), 621-626. 

Based on computer-aided simulations of passenger transports by 
of traction energy costs of these trains taking different formation scales 


from the technical viewpoint of tr 
that the increase of the traction i 
railway (HSR) train is as over tv 


Is only al 


le-fou 


of th 


ntage of tl 




TEC of a 


target speed. Moreover, long formations of HSR trains increase their 
expanding the formation scale of a metro or conventional locomotive 
more transport time because of its decreased accelerating ability, which 


under the 


) of its 


requisi 


of a n 


iergy 
ency of 


by strategic . , 

an evolutionary algorithm approach 

Basu, A. K. International ’ ' ^ ' 

2012, 44, (1), 326-336. 


locations, optimal sizes and optimal technologies. Optimal locations 

are selected, here, by loss sensitivity index (LSI) and by loss 
minimization using differential evolution (DE) algorithm respectively. 

incorporates originality in ideas in the analysis technique based on 
differential evolution (DE) algorithm to evaluate how different optimal 
output sets of a group of four DERs, while operating within their 
respective capacity limits as well as tracking an electrical demand 
without grid participation, could satisfy a range of heat demands, each 

it decision in the perspective of the owner of the microgrid, 
r " e analysis with two separate groups of 4-DER 
one group with all diesel generators and other 
[ of diesel generators and microturbines. As the present 




i of va 


TOgrid is 




profiles, to its all-commercial customers, a boiler is considered as need- 
any, for balancing the daily heat demand. At the best result of optimal 
comparison is done between the two groups with the help of payback 

confirmed and then compared with the particle swarm optimization 


13/01897 Modeling international trends in energy efficiency 

Stern, D. I. Energy Economics, 2012, 34, (6), 2200-2208. 

energy efficiency trends in 85 countries over a 37-year period. 
Differences in energy efficiency across countries are modelled as a 
stochastic function of explanatory variables and the authors estimates 

structure is imposed on technological change over time. Energy 

The country using the least energy per unit output, given its mix of 
outputs and inputs, defines the global production frontier. A country’s 

ratio of its actual energy use to the minimum required energy use, 
higher total factor productivity, undervalued currencies, and smaller 

Globally, technological change was the most important factor counter¬ 
acting the energy-use and carbon-emissions increasing effects of 


13/01898 Modern development of an adaptive non-intrusive 
appliance load monitoring system in electricity energy 
conservation 

Tsai, M.-S. and Lin, Y.-H. Applied Energy, 2012, 96, 55-73. 

monitored through the watt-hour meter installed at the panel. 
However, the power consumption of individual appliances cannot be 

each appliance, many meters are needed. This approach results in high 
appliance load monitoring (NIALM) approach was proposed recently. 
(ANIALM) system that integrates appliance energizing and de¬ 
techniques is developed to keep track of the energy consumption of 
each appliance. The energizing and de-energizing transient responses 
of appliances can be captured through the analyses of ANIALM. Two 
recognizers, k-nearest neighbour rule (k-NNR) and back-propagation 
artificial neural network (BP-ANN), are used to identify different types 
of appliances and their operation status under different single-load and 
multiple-load operation scenarios. The artificial immune algorithm 
with the Fisher criterion is employed to adaptively adjust the feature 

recognizers when a new type of appliance is added for monitoring. 
From the experimental results obtained in different actual environ¬ 
ments, the proposed ANIALM system is confirmed that it is able to 
identify the operation status of appliances. Also, although the 

NNR recognizer used by the^ ANIALM system is preferred from the 
ance due to its simplicity in computation and implementation. 


13/01899 Smart metering and systems to support a 
conscious use of water and electricity 

a, C. A. F. and Navas, J. R. P. Energy, 2012, 45, (1), 528-540. 


icity utili 


nanagem 


tools I 


allow their customers to analyse, monitor and control their consump- 
involvement and proactivity of clients who can monitor and audit the 
established. In response to this twofold demand, the proposed system 


’ring ai 


;nng 


tricity 


and utility companies with compiled reports 
changes in consumption habits and/or use of more 


13/01900 The active-reactive - complete dispatch of an 
electrical network 

Aribia, H. B. et al. International Journal of Electrical Power & Energy 
Systems, 2012, 44, (1), 236-248. 

Industrialization and population growth are the main factors that 

concerning reduction of the gas emissions and the use of renewable 
complex. The grid operation appears as non-linear problems, multi- 
from the problem formulation; evolutionary algorithms appear to be 
three problems, which are related to the electric networks. The 

fuel cost and the gas emissions. The optimal reactive dispatch consists 
to minimize the active losses in the transmission lines, the voltage 

reactive and environmental dispatch problem consists to minimize the 

lines. To solve these problems an improving strength Pareto evolution¬ 
ary algorithm method is applied to the New England power system 
(39 buses, 10 thermal generators). The results demonstrate the ability 
of the proposed approach to find and maintain a diverse Pareto 
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17 Energy conversion and recycling 


nuclear magnetic resonance spectroscopy and gas chromatography- 
mass spectroscopy techniques and also, the amount of polychlorinated 

bution characteristics were studied for determination of environmental 

with the diesel. It was also found that pyrolytic oil contained 0.00118 I- 
toxic equivalent quantities/g at very low level. Finally, the pyrolytic oil 

of waste oils in Turkey. 


13/01908 Discussion of the effects of recirculating exhaust 
air on performance and efficiency of a typical microturbine 

De Paepe, W. et al. Energy, 2012, 45, (1), 456-463. 

This paper reports on a specific phenomenon, noticed during steam 

experiments, measurements indicated an unsteady inlet air tempera¬ 
ture of the compressor, resulting in unstable operation of the 

explanation for the observed behaviour of the microturbine. The aim of 
recirculation on a microgasturbine. Depending on wind direction, 
which affects the operating regime of the microturbine. For this paper, 

series of experiments allowed investigation of the effect of the wind 
direction on flue gasses flow. Next to the experiments, steady-state 

the effect of exhaust recirculation on thermodynamic performance of 
lation revealed the effects of frequency and amplitude on average 
important impact of exhaust recirculation. Wind tunnel tests demon¬ 


recirculation. 


13/01909 District heating in sequential energy supply 

Persson, U. and Werner, S. Applied Energy, 2012, 95, 123-131. 

industrial processes has great potential to reduce primary energy 
study, current excess heat utilization levels by means of district heat 

efficiency, heat recovery rate, and heat utilization rate. For two chosen 
excess heat activities, current average EU27 heat recovery levels are 

potentials of European excess heat recovery and utilization are 
capture the conceptual idea of excess heat recovery in district heating 

The general conditions discussed concerning expansion of heat 
recovery into district heating systems include infrastructure invest- 

tained value chains, policy support, world market energy prices, 
conclusion from this study is that a future fourfold increase of current 
residential and service sectors is conceived as plausible if applying best 

increase with respect to direct feasible distribution costs estimated by 
the same authors in a previous study. Hence, no direct barriers appear 

expansion of district heating within EU27. 


13/01910 Effects of flue gas recycle on oxy-coal power 
generation systems 

Hu, Y. et al. Applied Energy, 2012, 97, 255-263. 

This paper examined and assessed various configuration options about 
emission removal including particles, SO* and NO* in an oxy-coal 
combustion system for CO2 capture. A performance analysis was 

concerning process design, process operation and system efficiency. 
Results show that different flue gas recycle options have clear effects on 
the emissivity and absorptivity of radiating gases in boiler due to the 
change of flue gas compositions. The maximum difference among 

absorptivity respectively. As a result, the heat transfer by radiation can 
vary about 20%. The recycle options also have impacts on the design of 
air heater and selective-catalytic-reduction preheater. This is due to 
that the largely varied operating temperatures in different options may 

dew point of flue gas and the boiler efficiency are affected by the 


13/01911 Fly ash recirculation by bottom feeding on a 
circulating fluidized bed boiler co-burning coal sludge and 

Duan, L. et al. Applied Energy, 2012, 95, 295-299. 

Coal sludge is a by-product of coal washing, whose production is huge. 
Burning it in circulating fluidized bed (CFB) boilers can both recover 
the heat and reduce the pollution. However, the combustion 
performances of CFB boilers burning coal sludge are generally not 
high because the particle size of fuel is small and its resident time in the 

and reducing pollutions, fly ash recirculation by bottom-feeding 
(FARBF) technology was applied to a 75t/h CFB boiler burning 
mixture of coal sludge and coal. Industrial experiments were carried 
out to investigate the influence of fly ash recirculation rate on 

boiler. Results show that with FARBF, the dense bed temperature 
distribution in the furnace becomes uniform. Under the condition of 
from 92% to 95% and the desulfurization efficiency increases from 

As the recirculation rate increases, the emissions of NO and CO 
decrease, but the particulate matter emission increases. The present 
study indicates that FARBF technology can improve the combustion 
performance and reduce pollution emissions (except for particulate 

significant economic and environmental benefits. 


13/01912 Heat integration of regenerative Rankine cycle 
and process surplus heat through graphical targeting and 
mathematical modeling technique 

Luo, X. et al. Energy, 2012, 45, (1), 556-569. 


integration technology is applied in the heat integration of process 
surplus heat (PSH) and regenerative Rankine cycle (RRC)-based 
steam power plant. PSH is recovered by preheating boiler feed water 

systematic hybrid methodology of graphical targeting and mathematical 

The terminal temperature and heat load of process-heated BFW are 
ascertain the bounds and constraints of the two decision variables. A 

formulated to achieve the optimal heat integration scheme. Two case 
studies, one pertaining to the Heat Integration of RRC and PSH at low 
temperature and the other involving the Heat Integration of RRC and 

significant fuel savings and cold utility reductions are achieved by using 
the proposed methodology. Compared with other methods of PSH 


effective. 


13/01913 Heat recovery ventilation operation traded off 
against natural and simple exhaust ventilation in Europe by 
primary energy factor, carbon dioxide emission, household 
consumer price and exergy 

Laverge, J. and Janssens, A. Energy and Buildings, 2012, 50, 315-323. 
Indoor air pollution has a negative impact on human health, comfort 

source control. Ventilation is then used to dilute these pollutants to 
and the subsequent quest for higher efficiency in energy use, heat 
concepts. However, along with a reduction of ventilation heat loss, 

power consumption in the system. These aspects are rarely traded off 
against each other and even more scarcely for a broad range of 

primary energy, carbon dioxide emission, household consumer energy 
results presented here demonstrate that, for the moderate climate 
ical ventilation and heat recovery ventilation have no clear advantage 


it recovery ventilation have 

low specific fan power will make heat recovery ventilation 
tageous in virtually all tested conditions. 


tically 


13/01914 Kirkuk municipal waste to electrical energy 

Mustafa, S. S. et al. International Journal of Electrical Power & Energy 
Systems, 2012, 44, (1), 506-513. 
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